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paper has three purposes. The first define group poly- 
neuropathies which spontaneously recur. The second call attention 
and examine the significance recurrences phenomenon some 
polyneuropathies after corticosteroid treatment. With this necessary 
background for evaluation, the third purpose present case report 
recurrent polyneuropathy followed for five years, treated with 
corticosteroids through bouts, and placebo-controlled. 


RECURRENT POLYNEUROPATHIES 


The reasons why some polyneuropathies recur and others not 
unknown. Those which recur and remit have importance con- 
siderably out proportion their infrequent occurrence. First, they 
afford repeated opportunities for determining the etiology the neuro- 
pathy. Secondly, the repeated halts and reversals the untreated illness 
direct attention inherent mechanisms for recovery which already 
exist. This intermittent course thus stimulates search for similar 
form treatment which will reproduce the natural recovery. Thirdly, 
recurrences provide relatively constant reproducible illness for evaluating 


‘different drug therapies. Here, the present case report, the patient 


himself can repeatedly serve his own control. Fourthly, the prognosis, 


because recurrences, more guarded. 
cases symmetrical polyneuropathies involving arms and legs, with 
clear-cut recurrences, have been selected review the world literature. 


1University Oregon Medical School, Portland, Oregon. Supported part 
U.S. Public Health Training Grant 5025. 
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The first clearly described case accepted that Targowla 1894. 
One additional case (Austin, Case reported detail; second 
recorded (Case II). These cases are listed and analysed under criteria 
established headings Table will appreciated that not all cases 
included are equally well documented. number older reports, 
criteria necessary diagnose recurrent symmetrical polyneuropathy 
fall short contemporary standards (Eichhorst, 1890; Sherwood, 1891). 
Several cases reported such are not included because inadequate 
data atypical features. This includes the unusual case Grocco (1885) 
which abdominal pains, vomiting, aphonia, and sphincter disturbance 
were present degree not typical the group whole. Other cases 
are briefly cited another connexion (Brain, 1955; Holmes, 1928; 
Mackay, 1950). When possible, severity neuropathy has been estimated 
from the practical clinical criteria established fig. 

Cases potentially involving some known cause such lead, arsenic, 
thallium (Enziére, Pages, and Combier, 1951), diabetes, porphyrinuria 
(Olivero, 1913; Blanke, 1943), obliterative vascular “‘collagen’’) disease 
(Sorgo, 1897), undernutrition (including that with hyperemesis gravidarum 
pregnancy), two different types neuropathy, other unrelated dis- 
orders (Schlier, 1899) have been excluded whenever possible. Recurrent 
brachial neuritis not discussed here (Ungley, 1933). Asymmetrical pain- 
ful recurrent forms, limited arms one two sisters, are not typical 
the group discussed (Ross and Bury, 1893; Dreschfeld, 1886). Recurrent 
cases with alopecia are similar enough the toxic polyneuropathy 
thallium clinical grounds provisionally separated from other cases 
discussed here (Bingel, 1931). reasonable relationship some previous 
infection was possible only five these recurrent cases (Hoestermann, 
1914; Harris, 1935; Haymaker and Kernohan, 1949; Reisner and Spiel, 
1952; Boshes and Sherman, 1953). only one were infections con- 
sistent enough suggest more than casual relationship (Harris, 
1935). factors discussed above, and prior infection, 
were not found the personal Case Case was related 
uncomplicated pregnancy, were two others (Rossolimo, 1899; Batten, 
1912-13). evident that heterogeneous group which still remains, 
one which contains cases due several differing causes. Pending more 
complete understanding these was interest define the broad 
aspects the natural history polyneuropathy which recurs, and 


contrast this with the course the treated case. Reported cases are. 


accordingly discussed together here for purposes convenience. 
example representative the clinical picture would young 
adult who slowly develops over many weeks months the progressive 
symptoms and signs symmetrical, chiefly distal, chiefly motor poly- 
radiculoneuropathy involving four limbs. Cranial nerves seven, six, three, 
nine and ten are occasionally involved; sphincters almost always spared. 


i 

| 


RECURRENT POLYNEUROPATHIES 159 


There usually obvious cause, infection, symptoms systemic illness, 
prominence pain. Spinal fluid protein usually elevated (average 
207 mg. per cent cases) further evidence root involvement. 
the cases are males with average age onset years. 
cause for male preponderance apparent. The peak disability 
slowly reached after five months average (20 distinctly 
described peaks). From plateau disability the patient then gradually 
improves and often completely recovers. This recovery period invariably 
takes longer than the onset the illness. Thus, average bout may last 
twelve months, with seven months spent the recovery phase (same 
untreated bouts with peaks). 

After months years without symptoms, second, more, similar 
bouts occur. Each recurrence somewhat variable severity, duration, 
and residua. The average interval between bouts four years (46 intervals), 
and the average number bouts, three. definite downhill trend 
maintained some. cases were fatal. Only are reported with post- 
mortem findings (Harris and Newcomb, 1929; Haymaker and Kernohan, 
1949), and follow-up information the final outcome almost all 
other cases conspicuously absent. 

Attention drawn the finding enlarged and firm peripheral nerves 
that interstitial component the recurrent neuropathy occurs (as 
well parenchymatous one) many one-third the cases 
(Rossolimo, 1899; Batten, 1912-13; Schaller, 1912; Hoestermann, 1914, 
Cases and III, Nattrass, 1921; Higier, 1926; Harris and Newcomb, 
1929; Bannwarth, 1943; Reisner and Spiel, 1952, Case Present case). 
This finding, briefly considered here, relevant classification, possibly 
the response treatment, and also the present case report. further 
evaluation causes enlarged nerves has been presented elsewhere 
(Austin, 1956). 

has long been matter interest whether recurrences chronicity 
per any non-specific polyneuropathy causes the nerves resemble 
those hypertrophic interstitial polyneuritis. Some distinction will 
made this point between interstitial and parenchymatous polyneuro- 
pathies, because appears more likely that enlarged nerves may related 
only some the more interstitial polyneuropathies. 

Considered first, for discussion purposes, are those acute, recurrent, 
chronic polyneuropathies which nerve parenchyma—axone and myelin 
—is chiefly affected. Participation the interstitium relatively minimal 
(Wilson, 1955). These may, for later comparison, termed parenchy- 
matous polyneuropathies. These not lead the development large 
firm nerves clinical palpation nor they progress enlarged roots 
marked interstitial fibrosis pathologically. has been known for some 
time that many these parenchymatous polyneuropathies have more 
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distal distribution pathologic changes, and also occur relationship 
some “‘metabolic error” state (Haberland, 1955). 
possible that substantial proportion the recurrent cases reported 
without enlarged nerves fall into this descriptive category. (Two-thirds 
the total Table including Case 2.) example somewhat analo- 
gous disorder, but recognized cause, would the recurrent poly- 
neuropathy acute porphyria. 

contrast, the opposite end what clearly spectrum tissue 
reactions, are cases which the interstitial response becomes relatively 
more prominent the total pathological picture. This response appears 
relatively greater the face equal rates progress and degrees 
severity the neuropathies (Austin, 1956). The term, interstitial, 
regarded here broader anatomical-biochemical sense, and refers 
the constituents connective and supportive tissue general. Its use 
not limited solely, for example, clinically and pathologically severe 
form inflammatory neuritis with leucocyte infiltration. Its use does 
refer this relatively greater degree interstitial 
Schwann and endoneurial sheath cell proliferation, and, potentially, 
late collagen and reticulin formation. Histologically, slight evidence 
blood vessel changes may sometimes occur, the primary secondary 
nature which not always clear. these symmetrical polyneuro- 
pathies with more interstitial component, pathological changes may tend 
predominate more proximally roots and dorsal root ganglions. 

Although continuum may reasonably proposed between recurrent 
(or chronic) forms these interstitial polyneuropathies and overtly 
recognizable hypertrophic neuritis, pathological proof this whole 
sequence not yet available. case yet record which serial 
nerve biopsies during life have shown the complete stepwise evolution 
either recurrent chronic progressive interstitial polyneuritis into 
autopsy- biopsy-proven hypertrophic interstitial neuritis. Meanwhile, 
remains unproven whether the pattern interstitial proliferation 
hypertrophic neuritis reflects singly combination: (1) the duration 
and/or repetition any severe interstitial (2) constitutionally 
enhanced proliferative response neuropathy; (3) relatively character- 
istic response only certain pathogenic agents. 

Basic mechanisms which the nerve enlarged are importance here. 
Tentatively, these recurrent cases with enlarged nerves may also 
separated provisionally into two groups, depending which two 
general types interstitial response was considered have caused the 
nerve enlargement time histological examination. Transitions and 
overlapping between these groups are expected. one group nerve 
enlargement was apparently caused the chronic interstitial collagen 
and reticulin proliferation and/or “‘mucoid” interstitial tissue 
established hypertrophic neuritis. Subacute bouts have punctuated its 
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chronic course. Only two such cases are histologically verified (Schaller, 
1912; Harris and Newcomb, 1929). each the unsettled problem 
know whether nerves become abnormal because repeated, active bouts, 
were abnormally enlarged (perhaps different process sequence 
events) before the recurrent bouts began. The important case report 
Harris and Newcomb 1929 describes the only autopsied typical case 
with multiple recurrences. This patient died his sixth recurrence. 
Enlarged nerves were not discovered until autopsy. The patient’s skin 
bore several incidental fibromata.” (This note because 
neurofibromatosis the family the present reviewer’s Case I.) 
Microscopic findings the nerves were those hypertrophic interstitial 
neuritis. Schaller’s case (biopsied) became worse age 13, then improved 
over year’s time, remained stationary for five years and then again 
became worse until first seen age (Schaller, 1912). 

second group recurrent cases suggested that nerves have 
become temporarily enlarged interstitial during active bouts 
radiculoneuropathy. Distinction from the collagen excess the first 
group may have important therapeutic implications because 
alone may imply earlier, more reversible lesion. Case the present 
report, for example, demonstrates this point distinct decrease 
nerve size with improvement. Sural nerve biopsy during this patient’s 
second bout polyneuropathy revealed subperineurial and interstitial 
cedema the sole cause nerve enlargement. Nerve enlargement per 
not diagnostic, then, any entity; histological verification 
the type process responsible sorely needed. one previous 
recurrent case, nerve size also returned normal” the patient 
improved (Nattrass, 1921). recent case Thévenard and associates 
(1956), while not having proven recurrences such, also showed later 
decrease nerve size. This decrease was correlated with less subperineurial 
and interstitial edema surrounding bulbs” nerve biopsy, with 
fall CSF protein, and with clinical improvement. This case hyper- 
trophic neuritis provides another link between more interstitial forms 
polyneuropathy (which may fluctuate activity) and their ultimate 
development into tissue reactions hypertrophic neuritis. second 
recurrent case the present report (Austin, Case Table had 
nerve enlargement even during severe second bout. Thus, recurrences, 
per se, not necessarily lead enlargement all types polyneuropathy. 

Genetic determinants recurrent polyneuropathies have occasionally 
become clinically apparent. One case had two episodes poly- 
neuropathy eight years apart, each lasting several months (André-van 
Leeuwen, 1943). biopsy, cousin with enlarged nerves had hypertrophic 
neuritis. another family showing dominant transmission, one sister 
had two subacute bouts and another sister four subacute bouts 
These were superimposed slowly progressive neuropathy 
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with slightly enlarged nerves and pupillary abnormalities 
Leeuwen, 1943). The genetic background hypertrophic neuritis 
known (Austin, 1956), and family incidence recurrent brachial neuritis 
has been noted (Dreschfeld, 1886; Ungley, 1933). 


AFTER CORTICOSTEROIDS 


Commonly met differential diagnosis recurrent polyneuropathies 
discussed previously above are the more acute, symmetrical polyneuro- 
pathies. Nine reported cases this group merit particular attention 
(designated references). These patients are important 
the thesis this paper because they had recurrences association with 
corticoid treatment. These were found among scattered case reports. 
originally reviewed the basis their having corticoid 
these treated cases, however, only cases are considered accept- 
able test for therapy virtue their actually growing worse the time 
treatment was started. These cases will discussed only far 
necessary evaluate the present case and its response similar 

For example, further contrast for differential diagnosis recurrent 
polyneuropathies cited section the finding that, well having 
obviously more rapid onset, half, were post-infective (infections 
one three weeks before the neuropathy). the cases there was 
time-lag after administration the drugs before improvement began. 
This lag averaged two and half days (range nine hours seven days). 
convincing evidence emerges, possibly owing the heterogeneity 
the series, that starting treatment early necessarily shortened the total 
period disability. The late case with definite atrophy, however, cannot 
expected respond well (Plum, 1953; Luzes, 1954). Spinal fluid 
protein levels fell case (Stillman and Ganong, 1952) and rose 
cases (Drenick and Avol, 1953; Newey and Lubin, 1953). Lag spinal 
fluid improvement behind clinical improvement has also been noted 
during spontaneous recovery untreated cases (Roseman and Aring, 
1941). 


Even allowing for intrinsic selection factors, should clear that the 


cases with single recurrences are unexpectedly high percentage, for 
recurrences the usual untreated post-infective, Landry-Guillain- 
Barré polyneuropathies are quite rare (Roseman and Aring, 1941). 
the cases, recurrence began after corticosteroid withdrawal, 
after periods one day, one day, one day, one day, one day, twenty-nine 
days, fifty days and seventy-six days. cases, drugs were again started 


1Those associated with more recognized causes such porphyrinuria, diphtheria, 
serum sickness, and collagen disease with mono-neuritis multiplex brachial 


neuritis are not included this review. Those secondary infectious hepatitis 


mononucleosis are, post-infective. 
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adequate dosage treat the recurrence and improvement began 
second time (Blood, Locke and Carabasi, 1953; Newey and Lubin, 1953; 
Plum, 1953; Feldman and Kidron, 1956; deAssis, 1953; Luzes, 1954). 
This second improvement also began, when clearly stated cases, 
after time-lag averaging one two days (first cases listed). 

the ninth case, recurrence mg. ACTH was ascribed adrenal 
unresponsiveness the ACTH (Stillman and Ganong, 1952). Evidence for 
this unresponsiveness incomplete, although second improvement did 
begin two days after direct-acting cortisone itself was given. Another 
patient had brief increase both and weakness when 
changed from oral less effective, intramuscular cortisone (Tupper 
and Foster, 1954). (One case, excluded because stable start treatment, 
also became worse when taken off ACTH and improved during second 
course ACTH (Senseman and Greenstein, 1953). 

The finding that almost one-third one-fourth these reported treated 
cases had recurrences has direct relevant analogy with the similar re- 
currences the case reported here. also important point which 
has not been fully appreciated the literature. The first possibility raised 
these early recurrences that corticoids had actually been effective 
and that prematurely stopping them had allowed the underlying neuro- 
pathy flare again. This view supported shorter period 
treatment cases which recurred. For example, treatment averaged 
only nine days the cases with well-described recurrences, but twenty-six 
days, almost three times long, non-recurring cases. This general 
trend carries the practical suggestion for future use that longer therapy 
period may help avoid recurrences. short period therapy, however, 
does not always lead recurrences; patients had treatment for only four, 
five, and seven days respectively, yet had early recurrences withdrawal 
(Seltzer, Lichty, and Conn, 1952; deAssis and Netto, 1953; Wilkins, 1953). 

second explanation for some portion the relatively high recurrence 
rate may lie sampling artifacts the literature. patient who improves 
therapy, and then has one more bout symptoms treated with appar- 
ent success, will tend reported because may seem doubly conclusive 
that this therapy helps. third, critical, consideration afforded the 
patients who previously had untreated bouts polyneuropathy before 
their treated bout (Senseman and Greenstein, 1953; Luzes, 1954). These 
cases suggest, does the present case, the essential point that some 
polyneuropathies which recur may those which have inherent mechan- 
isms disease recovery which, turn, are particularly prone 
respond corticosteroids. 

view repeated late recurrences the present case, effort 
was made see whether corticoid treatment might itself some 
manner responsible for the phenomenon recurrences. Reporting 
physicians were written 1955-56 requesting follow-up information 
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their published cases. Information available the cases. 
these 14, only previously treated case has had later recurrences 
such had the patient the present case report. This late recurrence 
began three years after the first, and was considered have improved 
after ACTH (Feldman, S., personal communication, further details not 
included). Save for this case, none have afforded more than total 
two bouts for evaluation drug therapy. Furthermore, the second 
bout each has been minor fragment all but two (Luzes, 1954; 
Guiang and Leones-Guiang, 1954). 

attempt will made judge, second hand, from the literature 
whether corticoids have, fact, caused the improvement reported 
the cases (exception: Essellier and Kopp, 1954). difficult, 
not impossible, decide clinically whether any drug favourably changes 
the natural course these heterogeneous single-bout polyneuropathies. 
addition those personal observation, number un- 
reported cases have had obvious change their course 
corticoids (Merritt, 1952; Shy and McEachern, 1951; Plum, personal 
communication). Variability the natural history these more 
acute polyneuropathies well known (Boshes and Sherman, 1953). 
Their single bouts allow prediction projection the natural 
untreated course the disease upon which judge merits treatment. 
These intrinsic limitations are largely removed selecting the recurrent 
type case reported here. 

decide, then, whether corticosteroids do, fact, modify some poly- 
neuropathies, attention first has been drawn above the indirect evidence 
cases with discrete recurrences one day after therapy was stopped, 
and those cases clearly responding second time therapy. Un- 
fortunately, all but one (Plum, 1953) all cases, impressions have 
had gained the acknowledged benefit placebo controls. 
second, more direct approach this problem the effectiveness 
therapy the placebo-controlled recurrent case discussed below. 


CASE REPORT RECURRENT POLYRADICULONEUROPATHY TREATED 
WITH CORTICOSTEROIDS 


Methods: The present patient had bouts polyradiculoneuropathy 
over five-year period. unique reproducible state was thus available 
for prolonged study from January 1952 January 
therapy were further controlled with both intramuscular, intravenous, 
and oral placebo periods. Pitfalls inherent evaluating therapy re- 
curring diseases were anticipated wherever possible. Drug results were 
deliberately minimized the patient. Simultaneous observations were 
repeatedly requested and confirmed consulting staff neurologists 
The Neurological Institute New York and the patient’s family 


1See also Addendum. 
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physician. the bouts were also followed one neurologist 
who became personally familiar with the patient whole, his findings, 
personality, family and socio-economic setting. The patient’s reactions 
both this long illness and the central effects corticosteroids were 
considered well within normal limits; they did not interfere with evaluation 
symptoms signs. Reactions the examiner testing were without 
functional overlay. Serial neurological examinations were made and 
recorded appropriate intervals throughout the illness. Parallel serial 
muscle status evaluations were also made both neurologists and physio- 
therapists and recorded throughout. These were especially helpful 
documenting four severe bouts which required hospitalization. The 
same favourable response therapy was further confirmed separately 
and independently during two these severe bouts each two other 
hospitals neurologists other than this observer. Objective verification 
severity the neuropathy was also obtained with serial electromyo- 
graphic, chronaxy, and spinal fluid protein studies. 

Because obvious limitations space describing details any 
complex illness lasting five years, much the course has been graphically 
condensed composite form (figs. 14). For brevity, only pertinent 
details many observations made are summarized this case report. 

Severity the illness plotted for clarity follows: the higher the 
curve, the worse the patient. The active neuropathy has been graded from 
according the scale fig. Ratings are based both direct 


GRADES ACTIVE NEUROPATHY 


BASE LINE: Minimal weakness and atrophy present, long standing. 
symptoms weakness, numbness. 
Minimal, any, additional weakness. impairment gait function hands. 
Numbness fingers, toes, soles. 
II. Slight weakness hands and feet. Minimal gait impairment. Numbness hands, 
feet. 
More definite weakness; slight functional impairment hands activities; slight 
impairment gait. Numbness forearms and calves. 
IV. Moderate impairment hand function and gait. Numbness upper arms and 
thighs. 
Marked impairment gait and hand function. Numbness shoulders, hips, 
perioral paresthesia. (a) Barely able walk. Bedridden. 
VI. Respiratory impairment, thoracic thoracic bulbar. 
VII. Respirator—critically ill. 


Fic. 1.—Grades active neuropathy. 


motor testing, performance, and sensory deficit. Defects these three 
spheres are seen readily increase and decrease and repeatedly. 
They are accordingly considered signs and symptoms active neuro- 
pathy—findings which might accessible and more readily reversible 
by, appropriate therapy. contrast, the zero baseline includes minimal 


} 4 


166 JAMES AUSTIN 


atrophy long standing and reflexes which remained absent. These are 
not findings which would accessible drug therapy quickly 
reversible. They are not considered, therefore, active neuropathy. 

Grades were set early the illness. Grade includes minor 
distal weakness and paresthesias fingers and toes. The peak Grade 
defines patient unable stand walk, bedridden marked weakness 
limbs and trunk, with perioral numbness, paresthesias shoulders 
and hips, moderate marked distal sensory deficit, and later, some facial 
paresis. Each division, including that between V-a and was far enough 
removed from the next this patient that rating was relatively simple 
and consistent from time time. There were two exceptions this 
sequence. One was during recovery from the third severe bout, when lag 
the return position sense delayed ambulation more than formerly. 
The other was during the fourth severe bout, when facial paresis appeared 
earlier than usual (fig. 14). general, the pattern progression was 
similar the usual sequence regression signs. Motor deficit pre- 
dominated. The symptom true cutaneous paresthesias followed closely 
and was confirmed contact these skin areas the examiner’s 
finger. Other sensory findings lagged behind time onset and severity. 
these, vibration (C-128), position, light touch were chiefly affected; 
pin-prick relatively spared. Between outpatient examinations and the 
frequent telephone calls required for adjusting dosage, the patient carefully 
maintained detailed reliable record his status. When his personal 
estimate his current status was checked against the examiner’s rating 
clinic visits, his own estimates were uniformly agreement. 

will seen that curves increased dosage medication appear 
many bouts parallel curves increased severity polyneuropathy. 
important bear mind that this parallelism represents graphic 
form story planned (and sometimes imperfect) attempt match 
each resurgence disease with appropriate increase dosage. 


CASE REPORT 


M., married clerk Italian descent, first became ill age January 
1952 (fig. 2). gradually noted feelings over the dorsum both hands 
and tingling the fingers. These progressed very slowly, and numbness 
did not begin the toes reach the wrist until two months later. June 1952 
had grip utensils firmly and first noticed weakness the legs climbing stairs. 
Five months after onset began series weekly intramuscular vitamin and 
thiamine injections high dosage. also received oral vitamin complex and 
nicotinic acid tablets daily high dosage. His symptoms continued progress the 
same rate vitamins. This period serves sense one intramuscular placebo 
period. 

July tended fall with eyes closed. late July numbness reached upper 
arms and thighs and walked with noticeably gait. Pains sphincter 
symptoms then, and subsequently, were lacking. was admitted July 30, 1952, 
Bronx Veterans Hospital. General examination was not remarkable. 
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GRADE S.M. am | 


Age-40 


CSF-PROTEIN 
MULTIVITAMINS| 


2.—First bout 1952. Note the very slow onset and relatively rapid 
recovery after maximal dosage ACTH. 


Pertinent neurological findings admission (summarized) included moderate distal 
weakness extremities and mild proximal weakness without atrophy fasciculations. 
Deep and superficial reflexes were absent. Vibration and position sense were 
moderately impaired fingers and toes. Sensations pin-prick and light touch were 
inconstantly diminished over hands and feet. 

His peak disability occurred the hospital after eight months progression. 
became unable stand, walk, move about, sit bed, and feed himself, and 
developed lingual and perioral Serial complete muscle status examina- 
tions documented the increasingly severe motor weakness limbs and trunk. 
29.8.52 motor testing revealed only per cent function wrist extension, absent 
eversion the feet and per cent function inversion the feet. Spinal fluid 
protein reached mg. per cent from mg. per cent. The first two electromyograms 
showed increasing fibrillation potentials and progressive decrease amplitude the 
contraction potentials distal muscles tested the lower extremities. 

12.9.52, units ACTH (corticotrophin injection) was given intramuscularly 
every six hours for six days. The first halt his eight months’ progressive illness came 
during this period. This was followed, 18.9.52, units ACTH eight-hour 
infusion for the next eight days. Rapid improvement first began 21.9.52, the 
fourth day intravenous therapy. the sixth day the infusion walked three 
four steps without assistance. During this interval perioral completely 
disappeared, and numbness extremities regressed rapidly. Ten days after the first 
intravenous ACTH was fully ambulatory. the fourteenth day all arm strength 
was back normal. 7.10.52 repeat EMGs longer showed fibrillation potentials; 
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contraction potentials were also considered normal. 16.10.52 gait had become 
completely normal. Eversion and dorsiflexion feet and toes then averaged per 
cent normal. Posterior tibial functions were per cent (tibialis posticus) 100 per 
cent (gastrocnemius) normal. was working and asymptomatic two months after 
start therapy. 

The rapid rate recovery, unusual for any polyneuropathy, shown fig. 
also reflected terms used physicians describe his recovery during this period as: 
“excellent improved,” Neither this 
bout any subsequent bout occurred after infection, unusual physical emotional stress, 
part any intoxication, deficiency state systemic illness which could defined 
repeated careful history, examination, and numerous laboratory tests. 


was then working and symptom-free for eleven months—almost one year—on 
therapy. September 1953, his second bout began with the 
fingers and slowly progressed pattern identical the first (fig. 3). readmission 


GRADE 


GRADE 


Biopsy 


EMC-CHRONAXIE 


16 

DATE January 
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CORTISONE = 


MULTIVITAMINS 


Fic. 3.—Second bout 1953. Note the checking progression during cortisone 
and the relatively rapid response ACTH. 


Bronx Veterans Hospital, pertinent findings included slight atrophy the right 
volar forearm and right hypothenar eminence, areflexia, consistent sensory findings. 
discharge, therapy, CSF protein had risen from mg. per cent, and 
there were now paresthesias toes, forearms, and mild difficulty walking. This second 
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bout, interestingly, levelled off briefly during later period intramuscular and oral 
cortisone relatively low dosage (75 mg. day for eight days). After cortisone was 
stopped again worsened, more rapid rate than before. 

was admitted, barely ambulatory, the Neurological Institute Columbia- 
Presbyterian Medical Center 27.11.53. Past medical history revealed ingestion 
and repeated questioning. Six months after discharge from service applied 
for per cent disability for service-connected anxiety state. This was manifested 
restlessness, irritability, and but symptoms neuropathy. 
was related the patient ship-sinking and overseas duty World 
War II. was not hospitalized for this other complaints while actual service. 
returned civilian work immediately discharge from the army. never lost 
time from work because symptoms, which thereafter were diminishing import. 
1951 after one episode renal colic, small calculus was passed. There were 
recurrences. 

General examination was not remarkable. There were stigmata neurofi- 
bromatosis careful search. Pertinent positive neurological findings included 
slight atrophy right volar forearm; moderate marked distal motor deficit; mild 
proximal weakness; areflexia; flexor plantar responses; moderate impairment 
position and vibration sense toes; numbness finger contact knees and fore- 
arms; palpable, firm, non-tender, normally sensitive peripheral nerves upper normal 
limits size and consistency; and palpably enlarged sural nerves. 

the second day could not walk, and finger-to-nose testing was moderately 
impaired element inco-ordination out proportion apparent weakness 
and position sense loss. After one week could longer feed himself; detailed 
motor evaluation average rating less than per cent normal for 
common nerve functions and per cent for most muscles the 
extremities. 

The previous recovery 1952 was not the course the disease and 
were, therefore, sceptical. control period was considered essential view the 
complexities evaluating steroid therapy. 

Multivitamins were deliberately withheld. 9.12.53, after base-line clinical, 
clectrical, and chemical studies, received the first seven daily 500 c.c. intravenous 
placebo infusions per cent dextrose and water over six-hour period. Each bottle 
was plainly labelled units ACTH,” but actually contained ACTH. 
The patient was not aware the placebo period and his usual daily remarks the 
hospital staff indicated that had not improved during it. the fourth day 
placebos developed progressive lingual and perioral subjectively 
considered his general weakness became maximal during the placebo period. Indi- 
vidual muscle re-evaluation 14.12.53 could define appreciable change over the 
five-day period, save for the left serratus anterior which was considered have pro- 
gressed from per cent per cent normal. 

16.12.53, spinal fluid protein had reached 210 mg. per cent (from mg. per cent 
1.12.53), and units ACTH was placed eight-hour infusion for the first time. 
ACTH was begun daily six-hour infusions. the third day 
ACTH therapy was too weak co-operate for the muscle re-education exercises 
which had been able during the previous week. 

19.12.53, however, after three infusions ACTH, slight improvement strength 
and co-ordination now became evident. also began regress. rela- 
tively rapid recovery was then again independently witnessed this second set 
observers. the seventh day therapy was feeding himself. the ninth day 
could stand up. the twelfth day could walk short distances with assistance. 
31.12.53 could walk unassisted for three four steps and went home pass 
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tapered doses oral cortisone. The works 
were used previously sceptical physicians describe his recovery during the 
preceding twelve days. 

4.1.54, was walking about unassisted and CSF protein had dropped mg. 
per cent. Repeat chronaxy and electrical tests legs and arms showed improvement 
over the previous considerable partial denervation and prolonged chronaxy figures. 
Repeat electromyographic studies many muscles the arms and legs also showed 
fewer fibrillation potentials. These were relatively sparse begin with even before 
treatment, but were significantly decreased after treatment. There was significant 
increase amplitude potentials during contraction over those previously recorded 
before corticosteroids. this second EMG exploration, medium and high voltage 
activity replaced the previously absent motor unit activity peroneals, medial ham- 
strings and gastrocnemii attempted voluntary motion. This second EMG was 
interpreted showing marked rapid return actively contractile and functioning 
muscle compared with the first obtained before treatment. Deficits both chronaxy 
and EMG were more evident distal muscles. 

Left sural nerve biopsy was done three weeks after start therapy. Trauma was 
carefully avoided. The nerve was mm. diameter and had more bluish-grey 
tinge than normal. was slightly larger than average, appeared distended and was 
definitely more firm than normal. Portions were fixed both per cent formalin 
and Zenker solution, and stained the following methods: Hematoxylin and eosin, 
azocarmine, Mahon (myelin), Romanes (axis cylinder) (figs. Plates and 
XVI). 

Cross sections showed evidence mild moderate interstitial and subperineurial- 
cedema. There was over-all suggestion neurone loss over and above the amount 
separation from cedema. Surviving neurones tended arranged small clusters 
and larger islands. There was slight diffuse increase numbers Schwann and 
endoneurial sheath cell nuclei, with corresponding increase endoneurial connective 
tissue. The vasa nervorum were within normal limits. There were infiltrates 
inflammatory cells. 

There was considerable decrease the number neurones whose myelin sheaths 
normally stain for myelin. rare irregularly-staining sheath remained. The number 
neurones whose neurokeratin was well stained azocarmine exceeded those 
stained myelin stain. There was slight reduction the number stained axones 
all sizes. There was, however, re/ative preservation axones compared the marked 
diffuse loss myelin staining. view the many small fibres normal peripheral 
nerve, could not stated that some the many smaller axones were regenerating. 
There was definite evidence axonal swelling (after sixteen days therapy). 
Some larger axones showed their neurofibrillary constituents. 

6.1.54, with continued improvement, many fasciculations appeared for the first 
time. 12.1.54 proximal muscle strength had returned average per cent 
normal; distal muscle strength the upper extremities was per cent and the lower 
extremities 60-85 per cent normal. Position and vibration sense were still absent 
the toes and light touch slightly reduced over the feet. Size and consistency median, 
radial, and peroneal nerves had returned gradually normal limits serial examina- 
tions. The left ulnar nerve was slightly firmer than the right. The right sural nerve 
and the left sural nerve above the incision were palpable and firmer than normal. 
this second bout, the slow rise the natural disease again contrasts with the more 
rapid fall the polyneuropathy treated with maximal corticoid dosage. 


The third bout began five months after his second (fig. and was less severe. 
started 27.1.54, twenty-five days after the last tapered dose cortisone. was 
not therefore immediately related time drug withdrawal. The pattern onset 
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DATE-1954 


Fic. 8.—Bouts 3-7, 1954. More rapid onsets, and less severe disability 
occur while maintenance ACTH gel. 


was identical previous bouts, but the tempo was now accelerated; only five days 
elapsed between the onset symptoms the hands and those the feet. Re- 
examination 9.2.54 revealed regression strength the arms only per cent 
distally, and per cent proximally. Findings were before the legs save for the 
disappearance fasciculations. had reached forearms and ankles, but 
sensory deficit was not yet made out touch, pin-prick, vibration position sense. 
Because this recurrence, units crystalline ACTH intramuscularly (corticotropin 
injection) was begun daily 10.2.54. Further weakness and paresthesias occur- 
red the same rate for the next seven days and then slight progression occurred more 
slowly. Re-examination 25.2.54 revealed further weakness, steppage gait, and distal 
sensory deficit. 

was clear that units crystalline ACTH intramuscularly daily was not 
adequate dose compared the previous results obtained with maximal adrenal 
stimulation 20-40 units intravenous drip daily. Dosage was accordingly in- 
creased units longer acting ACTH gel form daily, starting 25.2.54. 
(Repository corticotrophin injection.) Neither progression nor improvement occurred 
for four days. the fifth day increased ACTH dosage, perioral numbness dis- 
appeared; there was slight improvement strength and decreased numbness 
and legs. Following this, ACTH gel was tapered gradually maintenance dosage 
units given only three times week. This dosage was deliberately kept sub- 
maximal effort minimize side effects. Substantial improvement continued, 
and early April 1954 the patient considered himself almost Electrical 
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tests were improved over those before the third bout but still revealed minimal evidence 
partial denervation muscles supplied tibial and common peroneal nerves. 

Because this improvement and the 7-lb. weight gain two months low salt 
diet, dosage reduction was attempted. Dropping units ACTH gel three times 
week was associated, however, with his first mild recurrence while actually still 
medication. This was slowly controlled gradual increase units ACTH gel 
three times week. During this bout this submaximal dosage, for the first time 
had spread numbness above the proximal phalangeal joints fingers and toes. 
There was also numbness lips tongue. Weakness interfered only slightly with 
handwriting and stair climbing. was now able remain work through bout. 

Three other less severe bouts occurred intermittent ACTH gel. Two began 
relationship dosage reduction and were improved only increase dosage. 
these was given daily injections ACTH gel amounts 100 units. This 
dosage was given order reverse the bouts rapidly they had come and 
keep the patient work. brief, the general sequence and findings during these bouts 
were the same those previous episodes, but the speed onset bouts was again 
accentuated. All occurred during multivitamin administration. 

avoid thrice-weekly injections, daily oral cortisone was then begun (fig. 9). 
Over the next six months required daily dosage averaging 150 mg. cortisone. 
cortisone six distinct bouts were observed. The signs and symptoms each also 
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Fic. 9.—Bouts 7-14. Less severe bouts occur maintenance cortisone. Note the 
severe episode after cortisone withdrawal, lack response placebos, and clinical 
and CSF protein response when cortisone was 
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constituted less severe but distinct fragments major bout; they were not the 
minor daily fluctuations seen many chronic neuropathies. Before five 
these occasions cortisone had been deliberately reduced, not provoke bouts but 
effort keep dosage minimal. Improvement began after the usual lag period 
when the dosage was then increased. During all these bouts the patient was able 
remain work. appeared here that the neuropathy could repeatedly titrated 
against dosage. During this phase the difference between having progressive symptoms 
and keeping the illness suppressed usually occurred over dosage range mg. 
per day. Spinal fluid protein was found elevated 111 mg. per cent during the third 
mild bout cortisone. Further evidence partial denervation was also found 
distal muscles the extremities this time. Aspirin 2-4 grammes per day, empirically, 
was without obvious effect preventing one recurrence. the patient would improve 
each time, fasciculations and calf cramps would return. The constant disappearance 
these the onset each new bout was additional physical sign recurrence. 
Despite multiple bouts neuropathy corticoids, however, there was minimal 
atrophy, weakness and sensory deficit recovery (fig. 10). The over-all reversibility 
each bout medication was some interest. 

Responsibility remained for the placebo control the oral cortisone. note 
that this placebo period followed the protection his longest period high dosage— 
eighteen days 187 mg. cortisone per day. was clear that sudden omission from 
this dosage level would not only carry the hazard fatal neurological outcome but 
that systemic symptoms caused abrupt withdrawal might confuse the observations. 
From this high dosage level, cortisone was therefore very slowly reduced stepwise 
fashion, mg. time, over the next four weeks zero. the last two days 
this, ACTH gel was superimposed, indicated (fig. reactivate the adrenal cortex. 
The first four days the next ten-day period off cortisone were also covered units 
ACTH gel further deliberate move avoid any element general weakness 
from adrenal insufficiency. The slowness the cortisone reduction, the addition 
ACTH, the patient’s intact renal function and general good health were all effective 
this regard. The patient’s over-all state appetite, well-being and repeated blood 
pressure determinations remained the same normal levels before. 

this setting, severe recurrence polyneuropathy requiring readmission the 
Neurological Institute began 12.5.55, his last day mg. cortisone. The 
patient rapidly went from walking and working being completely bedridden 
ten days. During this time, his usual pattern distal weakness, distal sensory loss, 
CSF protein elevation and electrical test abnormalities again quickly recurred. six- 
day period oral placebos identical with cortisone was then given. During placebos 
there was slowing the most rapid rate neurological progression ever observed. 
Slight bifacial paresis and weakness coughing appeared (for the first time any 
bout). was then placed back active oral cortisone, 200 mg. per day. This was 
increased 250 mg. and then 300 mg. after two-day periods. His rate progression 
first slowed five days after cortisone was reinstituted. the seventh treatment day 
remained stable for the first time. Spinal fluid protein reached new peak 440, 
from previous level 123 mg. per cent. Electrical testing both muscles and nerves 
also revealed more evidence distal denervation than that found before treatment 
began eleven days earlier. Findings were consistent both with denervation and block 
conduction. Finally, after four stable days, his slow continuous improvement 
began (2.6.55). 

6.6.55, fasciculations reappeared calves and forearms and bi-facial paresis 
disappeared. 8.6.55, after seventeen days cortisone, EMGs from multiple 
sites arms and legs showed fibrillation potentials. Voluntary contraction poten- 
tials were still moderately decreased. 10.6.55 was standing with support and 
16.6.55 was walking with support. During this period, inco-ordination both 
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arms and legs due position sense loss was more prominent than before transiently 
delaying otherwise rapid recovery. 20.6.55 was walking poorly without 
support but 25.6.55 was able discharged ambulatory. Lumbar puncture 
25.6.55 showed protein drop 214 mg. per cent. Discharge examination showed 
proximal muscle strength back 90-100 per cent normal the upper extremities, 
per cent normal the lower extremities, dorsiflexion foot and toes only per 
cent normal. Position sense was moderately diminished the toes. Vibration sense was 
slightly moderately diminished the knees and elbows. 

began work 11.7.55, mg. cortisone day and low salt diet. 
Position sense was then normal, but vibration sense still moderately decreased the 
ankles. the next four months there were three slight bouts within the range 
Grade after dosage was reduced only mg. 137-5, and 150 mg. respect- 
ively. These were gradual onset, were minor degree and gradually responded 
increased dosage. 21.11.55 bout began which slowly progressed from Grade 
Grade over the next three weeks average 225 mg. cortisone day (fig. 14). 
Chiefly because the weight gain 168 with hands and face, and also 
because the nature this bout, was admitted the New York Veterans Hospital 
13.12.55. Management consisted hospital low salt diet, stopping cortisone, and 
starting prednisone mg. four times day for the first two weeks. During this 
stabilized neurologically and lost Ib. final test the need for corticoid therapy, 
prednisone was then gradually reduced stepwise fashion zero over the next 
thirty-four days. received prednisone from 1.2.56 until 20.2.56. 2.2.56, the 
third day off therapy, right facial palsy began; 6.2.56, spinal fluid protein was 
119 mg. per cent. 13.2.56, pronounced numbness had occurred the hands and 
another bout rapidly progressed through stages identical with his previous severe 
recurrences. 20.2.56, one week later, was unable walk, with severe distal 
weakness and paresthesias, including perioral and right facial paresis. 
this date, prednisone, mg. twice daily was re-started, with potassium chloride 
0-9 gramme There was minimal progression for the next seven days. the 
eighth day (28.2.56), recovery first began and was again witnessed independently 
this third set examiners. This recovery progressed relatively rapidly through its 
usual stages. 15.3.56 his facial palsy had completely disappeared. was walking 
and home week-ends 20.3.56. 29.3.56 was discharged weighing 154 
less than admission. 9.4.56 returned work, taking mg. 
daily, still low salt diet. 

After five days only mg. day July 1956, mild recurrence from Grade 
Grade gradually improved mg. day. Following this gradual 
reduction dosage level 17-5 mg. maintained him status and weight 
150 lb. Complete neurological examination 12.12.56 revealed only estimated 
per cent distal weakness. Previous atrophy the right volar forearm was even less 
noticeable. There were fasciculations. Tendon-jerks remained absent. Nerves 
were within normal limits size and consistency. Position sense normal. Vibration 
sense was perceived and only minimally decreased fingers and toes. Pin-prick 
intact; light touch questionably diminished over dorsum feet. His over-all neuro- 
logical status was satisfactory that any previous examination. Another 
gradual mild recurrence Grade began 1.1.57 mg. day. responded 
22.1.57 gradual increase mg. day. 

Family history.—In looking for some genetic leads this condition, the patient’s 
family was investigated. three other cases, fragments neurofibromatosis were 
found (fig. 11). One brother, aged 53, had soft pedunculated neurofibroma (fig. 12), 


1Kindly supplied for this investigation Merck, Sharp and 
Dohme, Inc. 
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Fic. 11.—Family tree. The patient (propositus) one children, whom 
have evidence neurofibromatosis. 


the typical histological findings which were proven biopsy. This was located 
exactly the mid-line the spine the lumbar interspace. was centred 
wide segmental band multiple maccular light brown, freckle-like, café-au-lait spots. 
These spread laterally encircle the waist over dermatomes bilaterally. 
Elsewhere, had other café-au-lait spots stigmata neurofibromatosis. This 
sibling had never been able walk because non-progressive weakness both 
legs since birth. had superimposed episodes neuropathy. His salient neuro- 
logical findings included equally and diffusely stunted lower extremities with flexion 
contractures knees and toes; one two plus brisk deep tendon reflexes legs, 
absent abdominal reflexes, and bilateral extensor plantar responses. There was 
sensory deficit apparent all modalities, including about the waist. The segmental 
distribution, and bilateral symmetry this pigmented band, and the mid-line location 
the neurofibroma its centre were striking. These findings suggested that some 
factors shaping this unusual process were developmental, and took form during the 
embryonic life the individual. 

Two other brothers also had café-au-lait spots. These were single, but typical. One, 
aged 50, had oval spot with its long axis within the left T-5 dermatome. measured 
The other, aged 44, had oval spot 3-5 cm. 2-5 cm. with its long 
axis the right S-2 dermatome. Although single, their size exceeds that considered 
typical for neurofibromatosis (Crowe, Schull and Neel, 1956). 

One maternal cousin had the sudden onset left facial palsy age 15. She had 
loss taste. Improvement was complete after one month. 

The patient’s daughter, aged 12, had infrequent asthma starting age There was 
other history allergy the family. 

Laboratory purposes brevity recording, the following studies are 
summarized here. All were within normal limits pertinent points throughout this 
lengthy illness, many several different occasions during five successive hospitaliza- 
tions and numerous outpatient visits. 


Hb, R.B.C., W.B.C., differential, urinalysis, chest X-ray, blood serology, heterophile 
agglutination, fasting blood sugar, alkaline phosphatase, carbon dioxide content, 
bromsulphathalein excretion, cephalin flocculation, turbidity, serum comple- 
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ment, cold agglutinins, serum sodium, chloride, potassium, protein, A/G ratio, calcium, 
phosphorus, blood urea nitrogen, throat culture for diphtheria, electrocardiogram, 
electroencephalogram, sedimentation rate, twenty-four hour urine for lead, arsenic, 
coproporphyrins, uroporphyrins, spinal fluid pressure, Kolmer, and cell count, test 
for L-E cells. 


COMMENT PHARMACOLOGICAL ASPECTS THERAPY 


Each the bouts this case offers two opportunities observe the 
effect drugs—both relation its onset and its recovery. these 
events, observed over five years, this patient has had consistent, 
reproducible and predictable pattern response ACTH, cortisone, 
prednisone and placebos. these observations, improvement 
either began shortly after hormones were first given after dosage was 
significantly increased. observations, bouts began after dosage was 
cut. the remaining three placebo control observations, significant 
progression occurred each three times during oral, intravenous, and 
intramuscular placebo periods. should noted that the only two serious 
recurrences the last three years were those precipitated gradual, 
complete, drug withdrawal. will appreciated that two lesser bouts 
which began the same dosage (September 1954, 1955) 
may have reflected slightly increased intensity the underlying disease 
that time. 

The weight these observations indicates that this polyneuropathy 
responds favourably corticoids but appropriate dosage. Dosages 
required have appeared vary somewhat, presumably part with varia- 
tions activity the underlying disease. has been essential carefully 
individualize this dosage. was obvious after the third bout that long-term 
maintenance dosage was required. deliberate effort was made, from 
then on, economical with these potent hormones, use minimal 
dosages for optimal effects, not change abruptly, and reduce un- 
desirable effects. Maximal dosage (e.g. 300 mg. cortisone per day) was 
therefore not immediately given for each new bout. important 
have this deliberately less abrupt and less vigorous treatment mind when 
evaluating relative slowness responses many later bouts. 

Repeated observations made quite evident that recurrences will occur 
corticosteroid therapy the dosage simply less than what may 
considered the steroid requirement the patient that time. This 
requirement may larger than the dosages customarily given. 
order magnitude which clearly more pharmacological than physio- 
logical. Even Addisonian may maintained physiological status 
replacement therapy from mg. cortisone its equivalent 
per day. This patient not Addisonian, but has steroid requirement 
considerably excess that (up 300 mg. cortisone times). Benefit 
from this treatment appears, then, more non-specific type and 
not the result any replacement therapy. There the unfortunate 
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impression that this corticosteroid requirement increasing and that 
later responses the neuropathy may less rapid. considering this 
patient’s future corticoid requirements, this concept pharmacological 
dosages has relevance well any critically ill patient with acute 
respiratory insufficiency who must enter respirator. Such crisis should 
ordinarily stimulate high output his own endogenous corticosteroids. 
But questionable whether this output adequate 
reverse the neuropathy unless supplemented from without. (Favourable 
effects corticoids the vascular collapse this respirator situation have 
also been mentioned.) (Clarke, Bayliss and Cooper, 1954.) 

The consistency the events further suggests that dosages used 
temporarily suppress the clinical and laboratory manifestations active 
neuropathy this patient. means cure achieved implied. 
This suppression proceeds predictable sequence: first, there slower 
rate progression, then halt further progression, and finally actual 
reversal signs. The first evidence corticosteroid effect thus has 
dramatic end-point but merely subtle hesitation previous tempo 
the illness. This slowing usually became evident four five days 
after significant dosage increase. cannot fully appreciated without 
having carefully followed the earlier rate progression each bout. 
Slowing impressive when seen repeatedly the same patient whose 
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Segmento! neuropothies 
Myelin altered segmentally Stimulation A-No response Myelin degenerates distally Stimulation A- No response 
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Fic. 13.—Schematic presentation differences between Wallerian degeneration 
and segmental myelin degeneration. 
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symptoms and signs evolve relatively stereotyped sequence. 
virtually impossible convince oneself the validity any such observa- 
tion other single-bout cases acute symmetrical polyneuropathy. 

The total time-lag before actual reversal signs seems shorter 
with more vigorous treatment and longer the recurrence has gathered 
more momentum. these bouts, this latent period before reversal 
usually varied from five seven days, and one occasion reached 
eleven days. The presence this time-lag emphasized; has import- 
ant bearing both the clinical evaluation and practical use these 
drugs. Without appreciating this lag period, the cause and effect relationship 
between the start these drugs and actual improvement the polyneuro- 
pathy may not otherwise realized. This latent period may also cover 
very critical period time the patient rapidly worsening placebo 
control used. handicap several days’ progression has 
assumed before the course checked, and another few days fully 
anticipated before reversal will begin. Slight miscalculations here 
either dosage momentum the illness could have serious consequences. 
Response this illness was slower than that noted acute symmetrical 
polyneuropathies (two three days). This keeping with the basically 
slower natural pace recurrent polyneuropathies. 
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Fic. 14.—Bouts and 18, 1955-56. Note the early onset right facial 
paresis the severe bout when prednisone was withdrawn. 
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Both the reviewed cases (Table and the first two untreated bouts 
this patient have shown this usually slowly progressive increase severity 
the untreated recurrent polyneuropathy. The usually slower fall 
the recovery phase again seen the same reviewed cases and many 
polyneuropathies diverse commonly observed, either treated 
untreated. contrast, this patient’s rapid rate improvement 
full dosage corticoids, especially early the illness, differs from the 
natural course the untreated disease (figs. and 3). His more rapid 
decline after maintenance dosage cut, also differs from the natural 
slow onset his untreated disease (figs. 14). When severe bouts are 
precipitated drug withdrawal, several months the usual signs 
progression are telescoped into few days released illness high 
velocity. While this more chronic form polyneuropathy suppressed 
with corticoids some this original chronic character the illness 
appears, then, transformed. Accordingly, corticoid therapy carries 
the responsibility for recognizing the presence and avoiding the danger- 
ous potential this altered, more acute “withdrawal polyneuropathy.” 
cannot stated how much this rapid recurrence due some ob- 
scure effect corticoid action and how much reflects the ease with 
which nerves involved many times before will more readily succumb 
neuropathy. 

There are useful analogies between this recurrent polyneuropathy and 
number other illnesses which have been shown suppressed during 
corticoid treatment. some interest that the untreated course 
many these illnesses also has spontaneous fluctuations activity 
(Copeman, 1956) like those recurrent polyneuropathy. particular, 
there may similar renewed activity these diseases 
soon after corticoids are withdrawn. fact, the benefit from these drugs 
has most clearly been demonstrated these recurrences withdrawal. 

From follow-up correspondence the more acute polyneuropathies 
reviewed section II, corticoid therapy per does not appear carry 
any serious liability for recurrences long interval some months 
years later, such have occurred the present case. Late recurrences 
occurred, for example, only treated cases (twenty-nine, fifty 
and seventy-six days, and three years after ACTH) (Newey and Lubin, 
1953; Essellier and Kopp, 1954; Luzes, 1954; Feldman and Kidron, 
1956). One these already had had previous recurrence after 
therapy (Luzes, 1954). These four late recurrences cannot ascribed 
adrenal insufficiency following cortisone, because all occurred after ACTH. 

The practical point was raised above that longer periods therapy 
may help prevent some recurrences after corticoids. this patient, too, 
possible that definitive treatment high dosage for month two 
during earlier bouts (such the third) might have forestalled later re- 
currences. this regard, there the important suggestion that high 
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pharmacologic dosage during two bouts did carry over prolong the 
symptom-free period before the next severe withdrawal recurrences began 
(March-April 1955, November-December 1955). then, 
protective effects hormone therapy appear have certain momentum 
their own. this late phase, this momentum was not sufficient, 
however, permanently block the potential for recurrences (figs. and 14). 

the underlying illness remains active, the patient becomes dependent 
corticoids. This situation will apparently persist unless spontaneous 
remission occurs. This outcome has unfortunately not yet occurred. 
unreported case confirming observations this case has recently 
come the reviewer’s attention. similar repeated response corti- 
costeroids, rapid recurrences, and emergence dependent state was 
also seen Turrell and Roseman (1955). 

During long-term corticoid therapy, fluid retention would seem only 
increase the tendency nerve Intracellular would 
perhaps more disadvantage than extracellular. The sluggish response 
the present patient late November 1955 (fig. 14) may well 
have been reflection this component fluid retention his weight 
(18 lb. above average that time). the past year has appeared that 
prednisone has given fully satisfactory freedom 
symptoms with less tendency weight gain. has proven, this respect, 
the drug choice. 

should pointed out that both times corticoids were completely 
stopped, they were slowly withdrawn over period one month deliber- 
ately avoid any element adrenal insufficiency. one occasion, 
ACTH was then also used further reactivate the adrenal cortex. Rapid 
bouts which then followed occurred setting general well-being, 
normal blood pressures, and normal blood sodium and potassium. The 
symptoms, signs, and laboratory studies (including distal sensory and 
motor loss, facial weakness, evidence denervation, and rising CSF 
protein) were the same classical evidences polyneuropathy previously 
observed. These were true neurological deficit rather than symptoms 
adrenal insufficiency. 

clear that corticoids are not the ultimate treatment this disorder. 
Their long-term administration raises medical problems itself. During 
the first three years continuous steroid therapy the present case, 
undesirable effects have fortunately been limited low salt diet re- 
versible weight gains mild facial rounding, and the need for 
continuing dosage. time foreseen when steroids may not help 
proportion their undesirable side-effects. Barring spontaneous remission 
would seem that the inevitable perhaps only being postponed. 
the balance are weighed the importance the patient being well enough 
work, and the advantages repeated demonstration that these agents 
have established effectiveness this neuropathy. 
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This case raises three important issues. First: How diseases actually 
affect the neurone? Secondly: How does therapy reverse this process? 
Thirdly: What relationships are there between this patient’s polyneuro- 
pathy and certain other neuropathies? The clinical fluctuations raise 
corollary issue. This concerns the nature the relationship between 
activity this the abstract sense, and those opposing con- 
stitutional factors resistance its the patient. The foregoing 
five-year clinical, histological, electrical and genetic documentation per- 
mitted each these varied lines evidence correlated directly 
each these issues. uncommon opportunity was available, then, 
for some integrated conclusions this key case. 

The nature this polyneuropathy.—It clear that existing concepts 
Wallerian degeneration after complete nerve section explain more 
than three small facets this patient’s recurrent illness. These are: 
fibrillation potentials (transient, and sparse relation severity 
paralysis); atrophy (permanent only one forearm since the first bout, 
and there very minimal); and some loss both myelin and axones 
over many segments nerve biopsy. Beyond these, the concept the 
partial lesion the neurone will invoked explain major portion 
this illness. this partial lesion, anatomical continuity the axone 
may visualized remaining between anterior horn cell and its muscle. 
What altered physiologic integrity the axone, functional activity 
its myelin sheath, and ability conduct the nerve impulse from anterior 
horn cell muscle. its simplest form this lesion may local, 
physico-chemical change, too slight defined conventional gross 
histological techniques. the more severe end the continuum, 
axone now denuded myelin-staining material will itself show distinct 
changes size and staining. 

Clinical and other findings this case correlate well with partial 
lesion. Clinically, lack atrophy was striking and contrasted repeatedly 
with disproportionately greater degrees motor weakness. Clinically, 
also, both strength and sensation began recover short period 
four five days, much too rapidly caused axones regenerating 
over long distances. During severe weakness major bouts two and three, 
was also observed Moldaver (1955) that relatively good involuntary 
muscle contractions could obtained from direct electrical stimulation 
peripheral nerves (ulnar nerves the elbow and peroneal nerves 
the knee). attempted voluntary contraction, however, when impulses 
would have travel out through affected, more proximal, spinal roots, 
both muscular contraction and EMG activity were minimal absent. 
This corresponds, does greater motor involvement, with observations 
made the effects proximal conduction block the tourniquet 
paralysis syndrome (Denny-Brown and Brenner, 1944a, Moldaver, 
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1954). Had most lesions proximal neurones, for example, been severe 
enough cause Wallerian degeneration below this site, the muscle would 
not have been excitable through its degenerated, more peripheral nerve 
(fig. 13). Elevated spinal fluid proteins (to 444 mg. per cent) are also 
consistent with lesions more proximally spinal roots and proximal 
portions plexi. They support the choice pathological term, poly- 
radiculoneuropathy, for the process this case. 

Fasciculations and cramps were lost soon the neuropathy 
became even slightly more active. They returned the patient improved. 
reasonable believe that involuntary impulses recovering neurones 
initiated these fasciculations during the earlier recovery phase (Denny- 
Brown, 1953), although their level origin the neurone was not further 
defined. These clinical findings suggest that involuntary! nerve impulses 
(causing fasciculations) are also blocked later lesions superimposed 
more distally nerves. 

The few fibrillations EMG were lost much less evident periods 
short twenty-seven and thirty-four days after treatment. This too 
short time for motor fibres regenerate all the way out from roots 
muscles. indicates rather that few axones were disconnected distally 


and then had only short distance regenerate. Multiple, distal collateral 


sprouts (Wohlfart, 1957) may explain some this early electrical recovery 
and also some the many fasciculations clinically. note that 
sensory fibres, well motor, were involved peripherally this illness. 
Peripheral sensory nerve biopsy showed, for example, loss myelin 
staining. Again, histologically, partial lesion was present that axones 
and neurokeratin structure were relatively spared compared with the loss 
stainable myelin. This partial preservation structure would appear 
optimal situation for the final metabolic restitution myelin. 
given neurone, several basic pathogenic points are seen have 
determined much the clinical picture and response treatment this 
illness. These include severity, site, and number lesions, plus type 
neurone affected (motor and other larger sensory fibres perhaps more than 
smaller pain fibres). 

The effects corticosteroid therapy.—Effects corticoids offer some 
general approach rationale for the repeated response this patient. 
Cortisone does, fact, affect peripheral nerves, and its related derivatives 
reach spinal fluid (Abelson, Baron and Toakley, 1955) where they will 
come contact with spinal roots. During Wallerian degeneration, 
cortisone decreases proliferation Schwann and endoneurial sheath 
cells (Thomas, 1954). cortisone, for example, cell counts were 
per cent per cent less than expected (McColl and Weston, 1953). 
interstitial tissues cortisone inhibits both production collagen and 


1As well voluntary. 


XUM 


, 
; 


RECURRENT POLYNEUROPATHIES 183 


that mucopolysaccharide ground substance. These effects are probably 
related, part, its basic suppression proliferation the above and 
other fibroblastic cells (Grossfeld, Meyer, and Godman, 1955; Mancini 
and Sacerdote DeLustig, 1951). Elsewhere the body cortisone restores 
altered vascular permeability toward normal. Repeated rise this 
patient’s C.S.F. protein during active bouts, and fall during treatment 
consistent with these corticoid effects abnormally permeable capillaries, 
Corticoids inhibit hypersensitivity and inflammatory responses (Zweifach, 
al., 1953; Shwartzman, 1953; Cameron, 1955; Long, 1955). Their 
additional effects metabolism, intracellular-extracellular fluid and 
electrolyte distribution are also descriptively well documented. The two 
latter are particular concern the present case when nerve 
and nerve conduction are involved. Use descriptive terms such 
“anti-inflammatory” etc., should not obscure our 
present lack information how these many responses occur 
molecular level. this patient, aside from the evidence lessened 
permeability fluid and protein, single one the several 
corticoid mechanisms can selected exclusively reversing any single 
factor the neuropathy. reasonable, working hypothesis, meanwhile, 
that hormones which profoundly restore these many 
responses the interstitium and the membranes which contacts, 
might particular help polyneuropathy which has disturbances these 
interstitial structures significant components its pathogenesis. 


Nerve edema pathogenesis and treatment this polyneuropathy.— 
Interstitial was important feature this case and figures 
prominently its interpretation. was reflected clinical sign 
enlarged distended nerves. Pathologically, nerve biopsy, this 
fluid had protein content high enough exist coagulum (fig. 4). 
Elevated C.S.F. protein further indicated that protein permeability 
was increased disproportionately the rate its 


Clearly important distinction must made this case, which has 
therapeutic implications and relevance several other neuropathies 
well. one hand the concept that cedema neuropathy 
itself damages neurones because secondary compression cedematous 
roots within their inelastic dural sleeve (Haberland, 1955). the other 
hand, cedema may not necessarily have important consequences per se, 
but may exist coincidentally, separately reflecting the severity the illness. 


previously elaborated protein—for lack any exit out the 
spinal subarachnoid space—does not alone explain this elevation. Albumin tagged with 
has been followed untreated cases the Landry-Guillain-Barré syndrome 
with increased protein. Tagged protein moves quite readily from its injection site 
lumbar subarachnoid space cranium, reaching peak there average 
eleven hours external counts and its peak blood average twenty-six 
hours dialysed samples (Austin, unpublished), 
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(Edema nerve usually first evident extracellular, interstitial 
location. This was this biopsied nerve. also true using more 
refined techniques under different conditions (Pappius and Elliott, 
critical review roots situ, grossly and histologically, has yet 
satisfactorily established secondary root damage from poly- 
neuropathy. the interim, findings this case and one other (Théven- 
ard, 1956) support the alternative, non-compressive view. these 
cases, there was consistent parallel between enlargement 
peripheral nerves and signs active neuropathy. Experimental allergic 
neuropathy also sets useful analogy that distribution lesions 
roots appears primary one, independent possible secondary dural 
compression local root foramina (Waksman, personal communication, 
1956). (Other points which may cited are the dispersion extrinsic 
pressures throughout any fluid medium, and the minimal evidence neuro- 
pathy cedematous legs, e.g. nephrosis.) Thus, nerve cedema this 
case, unqualified, need bear simple relationship neurological deficit. 
Disturbed capillary and cell membrane permeability which coincides 
with may, however, more seriously affect fluid-electrolyte distribu- 
tion and other metabolic functions the axone-myelin-Schwann cell 
complex. 


Ulnar, median, and peroneal nerves were most enlarged during the 
second bout and slowly returned normal April 1954. corticoids, 
nerves did not enlarge again, nor did they during the rapid severe bout off 
cortisone. These clinical findings indicate that interstitial 
peripheral nerves may suppressed during continued treatment and that 
may also take some time disappear appear. reported rapid 
increase nerve cedema with parallel increase neurological deficit 
(Thévenard, al., 1956) has not been personally observed. This para- 
doxical finding must considered the light their patient’s observed 
weight gain and may possible disadvantage combining testosterone 
treatment. 


Relationship this recurrent polyneuropathy other diseases.— 
This unique illness has several significant facets. These place strategic 
position the crossroads with other neuropathies and permit some novel 
perspectives. 


Diagnosis this this patient bear revealing 
analogy with those reviewed from the literature Section above. The 
first recurrence this patient, however, occurred spontaneously eleven 
asymptomatic months after stopping therapy for the first bout. 
evident from this time interval that ACTH withdrawal did not provoke 


pertinent note that neither intra- nor extracellular reliably 
estimated nerve has been indelicately removed, shrunken and expanded during 
routine slide processing, and observed without controls. 
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this second bout, but that was true recurrence. This patient’s basic 
illness, then, clearly recurrent polyneuropathy. The third bout twenty- 
five days after the tapered withdrawal cortisone may may not have 
been spontaneous recurrence. The fourth the twentieth bouts all 
occurred during treatment and form separate phase the illness. This 
second phase has artificialities imposed the deliberately varied 
dosage corticoids. defer any potential semantic problems, 
preferred here simply regard the bulk these later bouts consistent 
with what may called Most not, 
believed, represent equal and parallel fluctuations activity the under- 
lying disease itself. 


unusual form local neurofibromatosis was 
present this patient’s brother. This lesion followed root-segmental 
topography and was not detectable elsewhere the body. Two other 
brothers also had café-au-lait spots. perhaps, then, more than 
casual interest note that neurofibromatosis and recurrent polyneuro- 
pathy have coincided other case reports (Harris and Newcomb, 
1929; Bannwarth, 1943; Oldham, 1953). segmental myelin breakdown 
has been advanced the primary event which stimulates secondary 
sheath cell proliferation neurofibromatosis (Masson, 1942). Our own 
patient has some special vulnerability prolonged episodes more 
widespread form multiple segmental myelin breakdown. reasonable 
believe that his illness may reflect, least part, some ill-defined, 
genetically-determined constitutional predisposition. Still lacking its 
own biochemical definition, the neurofibromatosis complex cannot yet 
diagnosed during life forme fruste case the absence skin 
other overt phenotypic manifestations. absolute criteria define 
whether not our patient carries the genotypic taint neurofibromatosis. 
Meanwhile, his vulnerability recurrent polyneuropathy cannot 
identified with neurofibromatosis except his siblings. Lack palpable 
nodules during the first year off corticoids provides evidence for 
Masson’s secondary sheath cell overgrowth neuropathy. Further 
studies are needed evaluate the question either general more 
specific relationship between these two disorders. 


Hypertrophic neuritis.—This, treated, case certainly does not demonstrate 
whether not recurrent smouldering polyneuropathy will evolve 
point recognizable hypertrophic neuritis. Biopsy during bout two 
had typical interstitial proliferation. Cellular response, fact, was 
minimal for the degree parenchymal change. should noted that 
ACTH was stopped only five days before biopsy. This inhibition cellular 
response, then, may attributed predictable suppressive effects 
corticoids discussed above. Corticoids will probably continue 
suppress appropriate interstitial response long they are given. 
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personal case hypertrophic neuritis previously reported (D. 
received oral cortisone 200 mg. day, for twelve days just 
before discharge 1952. Over this short period change neurological 
status, nerve size, chronaxy determinations (repeated fourteen days after 
treatment) could defined. Neither this case nor another (Thévenard, 
al., 1956), however, were optimal decide the merits corticoid 
therapy. each, active neuropathy was present, spinal fluid protein 
was normal, and immediate follow was limited. 

case demonstrates important conceptual point. 
shows that slowly moving polyneuropathy which formerly 
evolved over several months’ time may, during corticoid therapy, have its 
whole tempo artificially converted and modulated almost will. More- 
over, withdrawal from corticoid suppression the illness 
has all clinical and laboratory characteristics the more common 
post-infective syndrome, including facial diplegia. Later this patient, 
the difference between some slower, more recurrences, and some 
ones also appeared function the dosage corticoids used. 
Currently, much our clinical distinction between acute, chronic, 
recurrent polyneuropathy based different rates onset and progres- 
sion what viewed the Since speed onset and suppres- 
sion recurrences this patient appear function dosage 
hormones already biologically present, the important point arises 
how far apart, fact, some these are. may wonder what 
part their clinical pictures represents rather expression constitutional 
variations host resistance disease. That there essential similarity, 
not identity, disease processes between few select, more interstitial 
polyneuropathies with only chronic course, and some pursuing 
recurrent course seems likely from the present case. similar view has 
been suggested before (Brain, 1955). Mechanisms which corticoids 
modify host factors resistance and susceptibility are not yet well 
defined. The possibility raised meanwhile that this recurrent illness, 
corticoids have enhanced some inherent pre-existing potential the 
patient toward recovery. 

Recurrent polyneuropathies (Table have not group consistently 
followed infections. One exception (Harris, 1935) may may not form 
link with post-infective polyneuropathy. also raises the issue the 
type constitutional differences predisposing susceptible individual 
“second illness” after infections diverse sorts. delayed 
allergic polyneuropathy has been produced experimentally nerve 
injections (Waksman and Adams, 1955, 1956). not known yet 
whether not certain predisposed human beings can become slowly 
sensitized myelin breakdown from their own peripheral nerves, and 
thus initiate self-perpetuating illness. our patient, normal serum 
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complements, and lack eosinophilia neither support nor exclude 
“allergic” background one explanation for response corticoids. 

Facial neuropathy; Bell’s patient developed bifacial paresis 
later withdrawal recurrences. one instance, however, this palsy 
occurred only the right side and, paradoxically, before other signs 
polyneuropathy the extremities. Clinical distinctions placed above 
symmetry his polyneuropathy are thus qualified. Pathologically, early 
lesions hypertrophic and post-infective polyneuropathies and neuro- 
fibromatosis are basically discrete but multiple (Austin, 1956; Haymaker 
and Kernohan, 1949). clinical deficit only expresses, then, 
summation effects these multiple lesions. Early unilateral facial paresis 
this patient thus shows that the concept should not 
necessarily remain rigid, either clinically pathologically. Interpretation 
the intriguing facial palsy our patient’s first cousin necessarily 
limited. noted that cortisone has been reported effective Bell’s 
palsy and that here, too, the importance adequate dosage was stressed 
(Thomas, 1955). 

Diseases involving, response treatment this case 
raises this diagnostic category for consideration, because progressive 
symmetrical polyneuropathy has been recently recognized these dis- 
orders, known also respond corticoids (Turrell and Roseman, 1955; 
Bailey, Sayre and Clark, 1956). five years there has been evidence 
this case support the diagnosis diseases now recognized the 
“collagen” group (Copeman, 1956) from repeated histories, examinations 
(including blood pressures), serial E.K.G.s, urinalyses, sedimentation rates, 
protein electrophoretic studies, tests for L.E. cells. particular, 
focal blood vessel lesions exist biopsy the very tissue most affected, 
the nerve itself. Ubiquity the capillary-connective tissue-ground 
substance complex will, course, insure its being primarily, secondarily, 
affected some manner. important shift emphasis these diseases 
from disorder ground substance surrounding noted 
1956). The scope this report does not permit critical 
comment cases which forms polyneuropathy are reported 
having begun during Cushing’s syndrome, either spontaneous drug 
induced.! Suffice say, once diagnosis polyneuropathy verified, 
there certainly reason expect all forms respond corticoids. 
Particularly important, the present case illustrates, avoid 
assuming that corticoids either not help without due regard 
for the essential factor dosage.? 


1Grant and Leopold, 1954; Dynes, 1955; Dunn and McConahey, 1956. 


The sixth year follow-up now extends from 22.1.57 22.1.58. 
The sole bout this year (to Grade began 1.5.58, nine days after cutting mg. 
Improvement began eight days after resuming mg. day. The patient’s clinical 
status has become stable this dosage and has continued work. 
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SUMMARY AND CONCLUSIONS 

(1) series recurrent polyneuropathies unknown etiology 
analysed. Reports new cases are included. The general lack previous 
infection, slow onset and slower recovery, and elevated spinal fluid protein 
are discussed. 

(2) The physical finding enlarged nerves one-third these recurrent 
cases noted. Attention drawn its cause and significance 
indication interstitial component the neuropathy. The relation- 
ship between certain recurrent and chronic interstitial polyneuropathies 
and what termed hypertrophic neuritis discussed. 

(3) The major problem knowing whether not corticoids affect 
polyneuropathy noted. For comparison purposes, cases more acute 
symmetrical polyneuropathy treated with corticoids are briefly summarized. 
Improvement was reported average two three days after start 
corticoids. recognized that these cases probably 
represent weighted sample. 

(4) Attention drawn, however, brief mild recurrences these 
cases one day after drug withdrawal. These recurrences also improved 
after time lag one two days when drugs were resumed. Prompt 
withdrawal recurrences suggest true drug effect which may separate 
one more homogeneous, responsive, group from the heterogeneous 
syndrome.” 

(5) From follow-up survey reported cases does not appear that 
treatment per carries any unusual predilection for recurrences 
some months years later. 

(6) case report recurrent symmetrical polyneuropathy pre- 
sented. This patient had separate bouts five years. Initially their 
onset was gradual, over period months. Each occurred without 
previous infections other defined cause. 

(7) events followed carefully over five years, consistent, repro- 
ducible, and predictable pattern response was observed this case 
ACTH, cortisone, prednisone and placebos: 

these occasions, improvement began after hormones were 
first given dosage was increased. 

observations, bouts began after dosage was cut; these are 
considered represent withdrawal recurrences. 

each three occasions, significant progression occurred during oral, 
intramuscular, and intravenous placebos. 

Two bouts which began the same dosage may have reflected increased 
intensity the underlying disease that time. 

The only two major recurrences the last three years were those 
directly precipitated gradual, complete corticoid withdrawal. 

(8) Results suggest that these hormones temporarily suppress clinical 
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and laboratory manifestations this type neuropathy when 
active this patient. means cure achieved implied. 

(9) The sequence this suppression was: first slower rate pro- 
gression, usually evident about the fourth day, then halt, and third, 
improvement after total time-lag usually five seven days. 

(10) This time lag for improvement must realized the cause and 
effect relationship the drugs will not otherwise appreciated. When 
corticoids are withdrawn after long period high dosage, their sup- 
pressive effect may also tend have temporary protective carry-over 
momentum its own. 

(11) General trends from the literature and from this case suggest that 
earlier therapy may defer muscle atrophy, and that longer, more vigorous 
therapy may help avoid withdrawal recurrences. 

(12) Slow rise and slower fall the natural illness differs from the more 
rapid improvement corticoids and the more rapid, severe, decline when 
maintenance dosage cut. 

(13) CSF protein rose during severe bouts, fell during treatment. 
Enlarged nerves normal-sized after corticoids and remained 
continued therapy. These findings are consistent with known corticoid 
effects abnormally permeable capillaries. Aside from this, single 
mechanism drug action stands out. The possibility raised that 
polyneuropathies with inherent tendency recur, which happen 
show nerves enlarged the component interstitial edema, may ones 
particularly prone respond corticoids. 

(14) Clinical findings were correlated with electromyograms, chronaxie 
determinations and direct nerve stimulations throughout the illness. 
During severe recurrences, salient features were admixture block 
conduction and partial denervation. Fibrillation potentials complete 
degeneration were relatively minimal considering severity motor loss. 

(15) Early, rapid improvement strength and sensation during therapy 
considered caused functional recovery neurones partially 
affected degrees this conduction block. Resulis electrical testing 
and spinal fluid protein elevation were consistent with more proximal 
location many the lesions the neurone. 

(16) Three physical signs are special interest. Minimal atrophy after 
many recurrences consistent with the conduction block the partial 
lesion. The enlarged firm nerves may sign favourable import 
they imply the interstitial polyneuropathy, shown here 
biopsy. The disappearance previous fasciculations was objective 
evidence another recurrence; fasciculations consistently returned during 
recovery periods. 

(17) Three drawbacks limit long-term results therapy: (a) corticoid 
dependent state; hyperadrenalcorticism, mild thus far; (c) gradually 
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lessening responses with corresponding need for increased dosages 
corticoids. 

(18) Need for constantly individualized, adequate, pharmacologic 
dosages stressed. Recurrences clearly occur therapy dosage 
merely less than optimal. There suggestion that fluid-electrolyte 
retention minimized. 

(19) Concurrence form recurrent polyneuropathy and neuro- 
fibromatosis noted other cases the literature. The question 
relationship, raised here proven neurofibroma one brother, and 
café-au-lait spots two others, can only resolved further studies. 


ACKNOWLEDGMENTS 


pleasure thank the following people for their valuable assistance 
this study: Mrs. Judith Austin for the manuscript. Eli Goldensohn, 
M.D., and Christian Herrmann, M.D., for electromyograms. The patient 
and members the family for their co-operation this study. Merck, 
Sharp and Dohme for generous supply oral cortisone acetate, cortisone 
placebos, and prednisone Houston Merritt, M.D., 
Daniel Sciarra, M.D., Carmine Vicale, M.D., and Melvin Yahr, 
for examinations during withdrawal and placebo periods. Joseph 
Moldaver, M.D., for chronaxie and electrical testing the third severe 
bout. The Veterans Administration Hospitals for data during admissions. 
Abner Wolf, M.D., for slides biopsy material. 


REFERENCES 


Asterisks indicate cases recurring after corticoids. Dots indicate reports with cases 
growing worse time treatment first started. 


ABELSON, D., BARON, N., and (1955) Endocrin., 12, 87. 
ALBRECHT, (1929) Neurol., 53, 427. 
(1931) Rev. Neurol., (1), 650. 
ANDRE-VAN LEEUWEN, (1943) Mschr. Psychiat. Neurol., 108, 
and Moreau, (1946) Mschr. Psychiat. Neurol., 112, 121. 
L., and (1953) Arg. Neuropsiq., Paulo, 11, 414. 
(1955) Trans. Amer. Neurol. Ass., 80, 105. 
(1955) Unpublished observations. 
(1956) Medicine, Baltimore, 35, 187. 
A., P., and (1956) Arch. Neurol. Psychiat., 
Chicago, 75, 251. 
(1943) Arch. Psychiat. Nervenkr., 115, 566. 
BATTEN, (1912-13) Proc. Soc. Med., (Neurol. Sect.), 62. 
(1913) E., BATTEN, E., and THURSFIELD, H., 
(1931) Dtsch. Nervenheilk., 121, 47. 
BLANKE, (1943) Nervenarzt, 16, 354. 
A., Locke, W., and CARABASI, (1953) Amer. med. Ass., 152, 139. 
Bosues, B., and SHERMAN, (1953) Neurology, 789. 
BRAIN, (1955) the Nervous edition. London, 828. 


XUM 


RECURRENT 191 


*BRESLICH, (1955) 75, 480. 


CAMERON, (1955) Int. Arch. Allergy, N.Y., 293. 
COLLIER, (1932) Edinb. med. J., 39, 697. 


(1956) Acta med. scand. Supp., 312, 265. 
W., SCHULL, J., and NEEL, (1956) Clinical, Pathological, and 
Genetic Study Multiple Neurofibromatosis.” Springfield, 
DANSMANN, (1940) ges. Neurol. Psychiat., 170, 373. 
DEJERINE, J., and (1906) Nouv. Iconogr. Salpét., 19, 477. 
(1953) Amer. Med., 15, 368. 
and BRENNER, (1944a) Arch. Neurol. Psychiat., Chicago, 51, 
Arch. Neurol. Psychiat., Chicago, 52, 
and (1945) Arch. Neurol. Psychiat., Chicago, 54, 116. 
DRESCHFELD, (1886) Brain, 187. 
Dunn, J., and (1956) Proc. Mayo Clin., 31, 322. 
Dynes, (1955) Lahey Clin. Bull., 145. 
(1890) CorrespBl. schweiz. Arz., 20, 559. 
J., PAGEs, P., and (1951) Rev. neurol., 84, 343. 
F., and Kopp, (1954) Schweiz. med. Wschr., 84, 485. 
FELDMAN, (1957) Personal communication. 
and (1956) Mschr. Psychiat. Neurol., 132, 96. 
J., S., and RADDING, (1953) Arch. intern. Med., 92, 438. 
L., and Pokorny, (1954) Kans. med. Soc., 55, 256. 
GRANT, H., and (1954) Amer. med. Ass., 155, 252. 
Grocco, (1885) Ann. Univ. med. chir. Milano, 
H., MEYER, K., and GODMAN, (1955) Proc. Soc. exp. Biol., N.Y., 
88, 31. 
V., and LEONES-GUIANG, (1954) Philipp. med. Ass., 30, 282. 
HABERLAND, (1955) Mschr. Psychiat. Neurol., 130, 281. 
Harris, (1935) Brain, 58, 368. 
and (1929) Brain, 52, 108. 
*Hay, (1955) Glas. med. J., 36, 216. 
HAYMAKER, W., and KERNOHAN, (1949) Medicine, Baltimore, 28, 59. 
(1926) ges. Neurol. Psychiat., 104, 453. 
HOESTERMANN, (1914) Dtsch. Nervenheilk., 51, 116. 
edition. Philadelphia, 508. 
(1956) Acta med. Scand. Supp., 312, 261. 
(1942) Paris Thesis, 25, 11. 
Lona, (1955) Arch. Allergy, 337. 
LonnuM, (1956) Acta psychiat. neurol. scand., 31, 261. (Too atypical for inclusion.) 
(1954) Rev. Neurol., 90, 132. 
D., and (1953) Rev. canad. Biol., 12, 68. 
Mackay, (1950) Neurology, Psychiatry, and Neurosurgery.” 
Chicago. 
MANCINI, E., and SACERDOTE (1951) Rev. Soc. Argent. Biol., 27, 86. 
Masson, (1942) Rev. Canad. Biol., 209. 
(1952) Yale Biol. Med., 24, 466. 
(1954) Arch. Surg., Chicago, 68, 136. 
(1955) Unpublished observations. 


* 


XUM 


192 JAMES AUSTIN 


A., and (1953) Amer. med. Ass., 152, 137. 
(1940) Nervenheilk., 150, 119. 
(1953) Arch. Dis. Childh., 28, 76. 
(1913) Riv. Clin. med., 14, 536. 
Papptus, M., and (1956) Canad. Biochem. Physiol., 34, 1007. 
C., and AYERLE, (1953) New Engl. Med., 61. 
(1953) Neurology, 661. 
(1954) Personal communication. 
(1914) Med. Rec., 85, 1031. 
H., and (1952) Wien. Nervenheilk., 388. 
ROSEMAN, E., and (1941) Medicine. Baltimore, 20, 463. 
Ross, J., and Bury, (1893) Peripheral London, 118. 
(1899) Rev. neurol., 558. 
SACERDOTE E., and MANCINI, (1951) Rev. Soc. argent. Biol., 27, 149. 
SCHALLER, (1912) Arch. intern. Med., 10, 399. 
(1899) klin. Med., 37, 96. 
*SELTzER, E., and Conn, (1952) Univ. Mich. med. Bull., 18, 27. 
*SENSEMAN, A., and GREENSTEIN, (1953) med. J., 36, 718. 
SHERWOOD, (1891) Virchows Arch., 123, 166. 
SHWARTZMAN, G., Ed. (1953) Effect ACTH and Cortisone Upon Infection 
and New York. 
Suy, M., and (1951) Brain, 74, 353. 
(1897) klin. Med., 32, supplhft., 223. 
S., and GANONG, (1952) New Engl. Med., 246, 293. 
(1947) Nervenartz, 18, 328. 
TARGOWLA, (1894) Rev neurol., 465. 
THEVENARD, A., VAN BoGAERT, L., BERDET, H., and ROUGERIE, (1956) Rev. neurol., 
94, 
Tuomas, (1954) Embryol. exp. Morphol., 114. 
(1898) Philad. med. J., 885. 
Tuomas, (1955) Neurology, 882. 
(1910) Brit. med. J., 1443. 
J., and (1954) U.S. Forces med. J., 532. 
R., and ROSEMAN, (1955) Personal communication. Cited ROSEMAN, 
Trans. neurol. Ass., 105. 
UNGLEY, (1933) Neurol. Psychopath., 14, 15. 
*VERNON, (1954) Canad. med. Ass. J., 70, 75. 
(1956) Personal communication. 
and Apams, (1955) exp. Med., 102, 213. 
(1956) Neuropath., 15, 293. 
F., Jr. (1953) med. Ass. Ga., 42, 241. 
(1957) Neurology, 124. 
W., E., and (1953) Ann. N.Y. Acad. Sci., 56, 626. 


| 


PLATE 


| 
Zenker fixation. 
Evidence precipitated cedema fluid both the subperineurial space and between 
separate bundles nerve fibres. EN: endoneurial ED: subperineurial 
perineurium. 


Fic. 5.—Sural nerve biopsy. Cross section. Hematoxylin 161. Zenker 
fixation. Note neurokeratin visible larger neurones, relatively preserved considering 
the lack myelin staining. Slight increase sheath cells, normal blood vessels. 


illustrate article James Austin. 
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Fic. 6.—Sural nerve biopsy. Longitudinal section. Mahon stain for myelin. 223. 
Formalin fixation. There almost complete lack myelin staining save for the 


one faint-staining neurone indicated the bottom. 


- 


Fic. 7.—Sural nerve biopsy. Longitudinal section. Romanes stain for axis cylinders. 
200. Formalin fixation. Note the relative preservation axones various sizes. 


illustrate article James Austin. 
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PLATE XVII 


Note the segmental character the band pigmented spots. 


12.—Appearance back brother, aged 53, before removal the 


neurofibroma. 


Fic. 10.—Appearance hands and feet, 25.3.55. Lack atrophy despite the 
many recurrences. 


illustrate article James Austin. 
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TONIC SEIZURES DISSEMINATED SCLEROSIS 


MATTHEWS 
The Derbyshire Royal Infirmary 


Accounts the symptomatology disseminated sclerosis usually 
include reference convulsions, but seldom provide any precise informa- 
tion the types fit encountered their relationship the disease. 
Epilepsy and disseminated sclerosis are common, and chance association 
must not infrequently occur. some the reported cases such asso- 
ciation appears much more probable than causal connexion, the 
onset and subsequent occurrence the convulsions not bear any 
recognizable resemblance the temporal course the more usual 
symptoms disseminated sclerosis, nor any close relationship the 
course the disease the particular patient (e.g. Wilson and MacBride, 
1925, Case Bau-Prussak and Prussak, 1929, Case Stérring, 1940, 
Cases 8-13). causal connexion cannot disproved such cases but 
cannot positively affirmed. the other extreme are the cases where 
focal fits appear suddenly, occur frequently and then remit completely 
(e.g. Nattrass, 1926, Case 1), behaviour closely resembling that the 
early symptoms disseminated sclerosis. Between these two extremes 
lie the majority reported cases where the connexion between the two 
conditions may regarded with infinite gradations scepticism 
approval. 


The seizures described include great variety focal and generalized 
fits, seldom presenting any unusual features. The character seizure is, 
course, guide the pathology the causative lesion but only its 
situation. The predominantly subcortical distribution the lesions 
disseminated sclerosis might expected cause proportion seizures 
unusual type and the occurrence such seizures would greatly increase 
the probability their being symptom the disease. the purpose 
this paper describe very particular type seizure occurring 
patients with disseminated sclerosis such way leave little doubt 
the causal connexion. 
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Case 1.—Female, born 1907. Since her childhood she had suffered from migrain- 
ous headaches, but otherwise had enjoyed good health, had married and borne two 
children. Her father and sister suffered from migraine but epilepsy was known 
the family. She was right handed. 

the age she gradually developed weakness the right leg, increasing over 
several months until she consulted her doctor and was put bed. trying get 
two weeks later she found that she was unable stand. this time she was 
evidently severely paralysed she had great difficulty turning over bed, her hands 
were weak and clumsy and she was incontinent urine. For year she was confined 
wheel-chair, but she persisted her efforts walk and eventually recovered 
sufficiently able walk for short distances outside the house without support. 
Both hands remained little clumsy and she continued have precipitancy 
micturition and occasional incontinence. 

further symptoms developed until April 1955 when, putting her left foot 
the ground getting out bed one morning, she felt sensation 
the foot, rapidly spreading the leg and then involving the left arm. The arm and 
leg became stiff and she had sit down, but the attack passed off about seconds. 
During the next two weeks she experienced similar attacks with great frequency, often 
having three minutes and over day. The attacks all began the foot 
and followed stereotyped pattern, the foot being inverted, and foot and toes plantar- 
flexed, the upper limb semi-flexed the elbow and fully flexed the wrist and meta- 
carpophalangeal joints, the fingers being extended the interphalangeal joints. The 
limbs were held stiffly this position and she experienced severe pain the hand and 
foot. Voluntary movement was possible the proximal joints the limbs but not 
distally. clonic movement ever occurred. one occasion she was able observe 
herself the looking-glass during attack and noticed that her face was drawn 
the left side. She was able speak during the attacks, but would have sit down 
until the spasm passed off about minute. Contact the foot with the ground 
was apt bring attack and times she was reduced hopping across the 
room right leg. The attacks would occur bed and would waken her from sleep, 
particularly she turned her left side. Consciousness was never lost disturbed 
and the attacks were not followed headache weakness the affected limbs. 
Her doctor witnessed the attacks and confirmed her account. prescribed pheno- 
barbitone mg. three times day with immediate cessation symptoms. leaving 
off the tablets for one day soon after starting them the attacks returned full force 
but were immediately controlled again. 

She was seen home few days after the attacks had been controlled. She was 
excellent witness, who gave clear account her symptoms. The left optic disc 
showed pallor the temporal half but otherwise there was abnormality the 
cranial nerves. Tendon reflexes were symmetrically increased the legs and both 
plantar reflexes were extensor. The superficial abdominal reflexes were absent. There 
was weakness, but the left upper limb was slightly ataxic the finger-nose test, 
and the gait was spastic and ataxic. Vibration sense and postural sense were absent 
the toes the left foot but otherwise there was sensory abnormality. attack 
could not induced and the patient was reluctant stop taking phenobarbitone. 

Radiographs the skull were normal. electro-encephalograph (EEG) taken 
week after the last attack was normal, showing only rhythmic alpha c/s, block- 
ing opening the eyes. Overbreathing did not significantly affect the record. 

When seen again December 1956 she had had more attacks but was still taking 
phenobarbitone, she had wish experience such severe pain again. She thought 
that the left arm had been little more unsteady the past year, but otherwise there 
had been change symptoms, and examination showed change from her condi- 


tion April 1955. 
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Case 2.—Female, born November 1929. Since 1951 she had suffered from 
attacks eczema for which she had attended hospital. There was past family 
history epilepsy nervous disease. She was right handed. 

February 1956, while drying some dishes, she suddenly developed feeling 
trembling the left leg not accompanied any movement. few seconds the leg 
became stiff, rapidly followed the left arm and the left side the face, the stiffness 
being accompanied severe pain. During this first attack she was unable speak 
move until passed off about minute, but there was loss consciousness. 
She continued experience similar attacks ten times day but none was 
severe the first, and the face was not again affected. The seizures always began 
the foot, which became inverted and plantar-flexed with the knee extended. The upper 
limb would flex the mid-position the elbow, the wrist would flex and the tips 
the fingers would tightly pressed the thenar eminence. She was unable 
move the hand foot, which were intensely painful, but could move the limbs the 
proximal joints. clonic movement ever occurred. Consciousness was not dis- 
turbed but the attacks were sometimes followed headache lasting for half hour. 
Case she noticed that turning the left side bed was apt precipitate 
attack. 

When examined week after the onset symptoms the only abnormalities found 
were increased tendon reflexes the left leg with equivocal plantar reflex that 
side. These symptoms and signs gave rise fears that she had tumour the right 
cerebral hemisphere and arrangements were made for her admission hospital. While 
she was awaiting admission EEG was carried out. The record consisted almost 
entirely low voltage fast activity c/s with little random activity around 
c/s even lower amplitude. After overbreathing for minutes she said that 
attack was coming on, and ten seconds later complained pain the left leg and arm. 
She became very distressed. The record showed increase the amplitude the 
fast activity bilaterally before being submerged muscle and movement artefact. 
The recordist, fear for his electrodes, was not able describe the attack detail 
except say that consisted stiffness beginning the leg and spreading the 
upper limb, without any clonic movement. The attack lasted for minutes, and the 
record then returned its former appearance. 

She was admitted hospital April 1956. The attacks had stopped suddenly eight 
days before her admission, and did not return, their total duration being five weeks. 
More widespread symptoms had developed, and she complained that she was losing 
the use her hands, and was having difficulty walking owing weakness both 
legs. examination the cranial nerves were functioning normally and there was 
mental disturbance. Both hands were slightly ataxic and the right leg was weak. The 
tendon reflexes were now increased the right arm and both legs, and both plantar 
reflexes were extensor. The upper superficial abdominal reflexes were present and the 
lower absent. Postural sense was intact but vibration sense was lost both ankles. 
Superficial pain and thermal stimuli were poorly appreciated below segment the 
left side. The gait was slightly spastic. 

Lumbar puncture showed CSF pressure 100 mm. with evidence block and 
the CSF contained lymphocytes per c.mm. and mg. protein per 100 ml. The 
colloidal gold curve was 5444411100 and the Wassermann reaction was negative. 

May 1956 she developed diplopia with weakness the left lateral rectus muscle, 
but this time the motor and sensory signs had greatly improved, and cutaneous 
sensory loss was longer present. June 1956 she had severe relapse and developed 
nystagmus, spastic paraplegia and incontinence urine. This was followed gradual 
remission that November she was able walk for short distances outside the 
house. February 1957 she had further severe relapse, this time with cerebellar 
ataxia both legs and the left arm the most important symptom. 
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Case 3.—Female, born 1930. She had past history epilepsy serious 
disease, and there was family history epilepsy. She was right handed. 

November 1953 she developed intermittent numbness the right leg. She attended 
hospital April 1954 and was found have slight loss cutaneous sensation the 
lateral aspect the right thigh. lumbar puncture showed CSF pressure 110 mm. 
The CSF contained cells and mg. protein per 100 ml. The colloidal gold curve 
was 1122111000 and the Wassermann reaction was negative. 

June 1954 the right leg had improved but the left leg felt numb and she had 
noticed that she could not feel hot water with the left foot. that time there were 
abnormalities the cranial nerves upper limbs, but the superficial abdominal 
reflexes were absent and the tendon reflexes the right leg were increased, although 
both plantar reflexes were flexor. Appreciation heat, cold and pain was much 
reduced over the whole the left lower limb including the sacral area. October 1954 
she complained numbness the left arm and area analgesia was found the 
ulnar border the forearm. this time motor and sensory signs the lower limbs 
were unchanged. The patient’s chief complaint was that cold rain splashing her 
left leg felt extremely painful. 

December 1954 she lost the sight her right eye over the course two days, 
the eye being painful movement. this time there was appreciation light 
the eye, the pupil was enlarged and did not react light. During the following year 
some vision returned that she could read few letters N48, but large central 
scotoma persisted and the optic disc became white. September 1956 she suddenly 
developed right homonymous hemianopia, which completely cleared within two 
weeks. The unpleasant reactions thermal stimuli the left leg persisted unchanged 
during these episodes. 

November 1956 she was referred her doctor because five days before she had 
suddenly begun have attacks stiffness the right hand. These occurred with 
great frequency twenty thirty times day and were all identical. The right 
hand would slowly clench with extreme flexion the metacarpophalangeal joints and 
wrist, and extension the interphalangeal joints, the thumb remaining outside the 
other digits. The elbow would then and the right leg would feel weak and stiff, 
but did not change posture, and the face was not affected. The attacks lasted less 
than minute and were not painful; indeed, the patient said that the hand tickled and 
made her laugh. She did not observe any precipitating factors. She was able speak 
during attack, consciousness was not disturbed, and the strength the hand was 
not reduced after attack. The attacks were witnessed her doctor, who confirmed 
her account them, but unfortunately they did not occur the time the patient’s 
attendance the clinic, nor could they induced. The patient’s husband was severely 
ill the time and her attendances hospital were consequently limited. 

Examination showed increase the tendon reflexes the right upper limb and 
both legs and bilateral extensor plantar reflexes. Vibration sense was lost both 
ankles, and pin-pricks and thermal stimuli felt unduly painful the whole the left 
lower limb. Chvostek’s and Trousseau’s signs were negative bilaterally. The serum 
calcium was mg. per 100 ml. and the phosphorus mg. Serum sodium, potas- 
sium, chloride and alkali reserve were normal. EEG showed only slight excess 
Overbreathing did not precipitate attack. 

treatment was given and the attacks stopped suddenly after total duration 
twenty-five days. further episodes nervous disease have occurred. 


Case 4.—Female, born 1914. She had past history epilepsy serious 
disease, and was married, with two children. There was family history epilepsy. 
She handed. 
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The patient was first admitted the Derbyshire Royal Infirmary July 1953 
under the care Dr. Lescher. Six days earlier she had developed 
and weakness the left hand, rapidly spreading the whole upper limb and followed 
weakness the left leg. She then noticed that she could not feel properly the 
right side the body. admission she was severely incapacitated, with weakness 
the left arm and leg, but not the face, increased tendon reflexes side, but 
flexor plantar responses. The superficial abdominal reflexes were absent. Severe 
sensory changes were present, there being appreciation pain thermal stimuli 
the right leg, with less severe impairment these forms sensation over the right 
upper limb and side the trunk. Vibration sense and postural sense were intact 
and appreciation light touch was only doubtfully impaired the right leg. 

Lumbar puncture showed evidence block, and the CSF contained lympho- 
cyte per c.mm. and mg. protein per 100 ml. The colloidal gold curve was 
2222111000 and the Wassermann reaction was negative. Radiographs the cervical 
spine were normal. There was history minor flexion strain the cervical spine 
the day before the onset symptoms and diagnosis was 
considered. 

She remained hospital for month during which time the motor disability greatly 
improved. The sensory signs altered considerably and, discharge, pain and thermal 
sensations were slightly diminished both hands and the trunk and lower limbs. 

She was seen September 1954 when she had motor symptoms signs, but 
still complained being unable judge temperatures accurately with both hands and 
feet. For few weeks this time she experienced sensations like electric shocks 


‘flexing her neck. 


January 1956 she was admitted hospital with three weeks’ history severe 
vertigo and vomiting, exacerbated turning her head. Examination showed nystagmus 
upward gaze and gaze the right. The optic fundi were normal, the corneal 
reflexes equal and hearing intact. Hot and cold caloric tests gave normal reactions 
both ears. The tendon reflexes were normal and equal, the superficial abdominal 
reflexes were absent and the plantars flexor. Vibration sense, postural sense and sense 
light touch were intact, but pin-pricks felt blunted below the neck and thermal 
stimuli were poorly appreciated both hands. Her symptoms gradually improved 
with rest bed, but over the next ten months she experienced occasional milder attacks 
vertigo and vomiting without any change physical signs except that the nystagmus 
became less marked. 

November 1956 she was referred her doctor because for two weeks she had 
been having attacks pain and stiffness the left arm and leg. These began with 
painful cramped feeling the left forearm, spreading the hand and then the 
foot. Occasionally there would similar slight sensation the left the face. 
These attacks occurred thirty times day. She would often arrested while 
walking across the room and would have stand still for about minute until the 
attack passed off. She thought that they were often induced sudden movement, 
particularly turning over bed. Consciousness was not disturbed and she was able 
speak during attack. the clinic the attacks developed spontaneously and could 
also induced passive movement the limbs the affected side, although not 
constantly. The spasm appeared begin the arm, but spread the leg was very 
rapid. The arm was adducted, the elbow semi-flexed, and the hand adopted the tetanic 
posture. The knee was extended and the foot inverted and plantar flexed, the toes being 
strongly flexed. Severe pain was experienced the hand and foot. clonic move- 
ment occurred and the limbs were rigidly held the postures described for from one 
two minutes. 


Examination showed change physical signs since the last recorded examination. 
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Chvostek’s and Trousseau’s signs were negative. The serum calcium was 11-0 mg. per 
100 ml. and the serum electrolytes and alkali reserve were normal. 

the attacks were extremely painful and distressing was decided try the effect 
treatment without further observation. Phenytoin 0-1 gramme three times day was 
prescribed and the attacks stopped within two days. EEG done two days later 
contained rhythmic alpha c/s with little random c/s activity temporal 
leads. The slow activity increased slightly overbreathing and, after one minute, 
the patient said that she felt attack coming on. The left hand stiffened slightly, but 
she stopped overbreathing and attack did not develop. The record showed 
change this point. Treatment was stopped after two months with return 
symptoms. 

February 1957 she developed further exacerbation with severe ataxia both 
legs and the left arm, and sensation numbness below the waist. Examination 
showed cerebellar ataxia the legs and the left upper limb, clonic reflexes the 
legs and more severe disturbance cutaneous sensation than had previously been 
present below the eighth dorsal segment. The plantar reflexes remained flexor. Im- 
provement began after two months and, when examined September 1957, she was 
only slightly ataxic, but there had been little change the sensory signs. 


DISCUSSION 
Diagnosis Disseminated Sclerosis 


The diagnosis cannot doubt Cases and whom the disease 
pursued remittent course, producing symptoms and signs lesions 
areas characteristic disseminated sclerosis. Case apart from the 
tonic seizures, there was evidence only one previous episode, apparently 
spinal cord damage, ten years earlier, followed partial, but very 
substantial remission. The diagnosis had been accepted before the onset 
the seizures and seems likely correct. Case the disease has 
also followed remittent course as, excluding the seizures, there have 
been three episodes nervous disorder. Although the symptoms and 
signs each these episodes would acceptable disseminated 
sclerosis, each exacerbation has been unusual nature. diagnosis 
hematomyelia was considered after the first illness and the possibility 
brain-stem angioma has been raised subsequently. Disseminated 
sclerosis seems much the most likely diagnosis and had been accepted 
before the onset the seizures. 


Relationship the Seizures Disseminated Sclerosis 


all the patients the seizures appeared explosive outburst 
few weeks’ duration, one case the initial symptom, and the others 
the course disseminated sclerosis. There was past family 
history any disorder, and far there has been return 
similar symptoms. symptom such amblyopia diplopia occurring 
this way would certainly regarded exacerbation the disease 
and there seems reason doubt that the seizures were similarly pro- 


duced. 
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Nature the Seizures 


The seizures the patients present obvious features similarity. 
summary, they were rapid onset, brief duration and great frequency. 
They were strictly unilateral, involving the face, arm and leg patients, 
and the arm and only doubtfully the leg the fourth. The spread the 
tonic spasm was rapid, beginning the leg patients and the upper 
limb the other times the seizures appeared precipitated 
movement sensory stimulation, and overbreathing patients. 
The attacks were extremely painful patients but not the fourth, 
who experienced sensation tickle the affected hand. clonic 
movement was experienced witnessed. The position the limbs 
varied little, the upper limb being flexed the elbow the mid-position 
and fully flexed the wrist and metacarpophalangeal joints, with more 
variable postures the interphalangeal joints. The lower limb was ex- 
tended the knee, the foot inverted and plantar-flexed and the toes 
strongly flexed the patients whom this limb changed posture. The 
face, when affected, was described being but this was not 
witnessed. Active movement was possible the proximal joints during 
attack but not the distal joints and there was notable distal preponder- 
ance the tonic spasm. Consciousness was never disturbed. 

Many these features are clearly different from those the usual 
focal motor fit and place the attacks the category 
This descriptive embraces great variety seizures distinguished, 
course, the absence the clonic, rather than the presence the 
tonic phase. Such seizures have frequently been attributed discharge 
from subcortical structures, but the group certainly heterogeneous. 
Marchand and Ajuriaguerra (1948) concluded from review the 
literature that, the infrequent occasions when epilepsy occurred the 
course disease the basal ganglia, was often atypical and sometimes 
purely tonic. The raised arm and rotated head fits attributed Pen- 
field (1954a) discharge from the supplementary motor area are, how- 
ever,as decidedly tonic the fits brain-stem compression, 
but are very different origin. There can virtue, therefore, dis- 
cussing tonic seizures distinct category uniform origin, and atten- 
tion must directed the delineation clinically identifiable sub- 
groups and the circumstances which they occur. 

1906 Hughlings Jackson described bilateral spasms tonic extension 
the lower limbs and flexion and adduction the upper limbs without 
loss consciousness patient with mid-line cerebellar tumour, 
calling these attacks “tetanus-like Kinnier Wilson (1920) 
wrote very influential paper which described “‘tonic ex- 
amples partial and temporary adoption the decerebrate posture. 
clear that although Wilson described these his conception 
their origin was not that Hughlings Jackson nor, his explanation 
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correct, were they epileptic fits all. Epilepsy itself may impossible 
define, but focal epilepsy must surely imply that the paroxysmal dis- 
charge responsible for the clinical phenomena originates focus 
injured otherwise excited nerve tissue, and is, therefore, positive 
symptom. Walshe (1920) pointed out the discussion Wilson’s paper 
that Hughlings Jackson thought that his “‘tetanus-like originated 
this way, while Wilson’s were regarded him release 
symptoms. Wilson’s conception epilepsy was wide and maintained 
that tonic decerebrate fits were positive symptoms, but this meant 
that they were the direct result excessive activity some part the 
nervous system (Wilson, 1930). this sense they are, course, positive, 
the same sense that flexor spasms are due excessive nervous activity. 
Wilson stated that tonic fits most likely develop when the lesions 
the case dissociate physiologically the cerebral hemispheres from 
cerebello-mesencephalo-pontine levels. Penfield recognized 
that decerebrate attacks might considered either release phenomena 
due paroxysmal discharge from the brain-stem structures re- 
sponsible for the adoption the decerebrate posture, without the removal 
inhibitory impulses. emphasized, however, that tonic seizures 
this nature not develop into habitual recurring seizures, and that they 
cease the relief brain-stem compression spite the persistence 
the responsible lesion. this respect they differ fundamentally from cere- 
bral epileptic fits, and this evidence, interruption descending path- 
ways more probable explanation than focal epileptic discharge. 

Tonic seizures this nature are now matter common observation. 
Differences detail are observed; the upper limb may flexed, resem- 
bling the posture primates rather than the decerebrate 
(Bieber and Fulton, 1938). Opisthotonus often present, particularly 
when there coexistent infection (Penfield, and consciousness 
may may not lost. The seizures form recognizable entity and 
there general agreement their site origin and the clinical circum- 
stances which they occur. tempting regard the tonic seizures 
described this paper unilateral and partial examples decerebrate 
fits, but there are significant clinical differences, and Wilson (1930) 
emphatically disagreed with this view. 

1924 Sterling described number patients with epidemic ence- 
phalitis and tonic seizures. The most striking these, his Cases and 10, 
experienced bilateral painful spasms the hands. Sterling discussed the 
possibility these being form “extrapyramidal Wimmer 
(1925) described exceedingly complex case which the initial symptom 
was the frequent occurrence unilateral tonic spasm. The patient later 
developed generalized fits and the clinical picture torsion spasm. 
Wimmer considered that the initial symptoms were epileptic and desig- 
nated them Spiller (1927) described patients with 


TONIC SEIZURES DISSEMINATED SCLEROSIS 201 


tonic seizures. his second case, which was fully described, frequent 
unilateral tonic seizures occurred the same side severe hemiplegia. 
The hand adopted the posture spasm,” the attacks were 
intensely painful and were readily provoked passive movement the 
limbs. Spiller discussed the possibility the seizures being form 
“subcortical Wilson (1930) reviewed these case reports and 
was not impressed extrapyramidal, striatal subcortical epilepsy, nor 
did think that such seizures were variety the tonic fits that had 
personally studied. drew attention certain important clinical 
features, notably the painful character the majority the seizures, 
and the ease with which they could provoked movement. These 
features were also prominent cases not considered Wilson (Guillain, 
Alajouanine, Bertrand and Garcin, 1928) reported subsequently 
(Decourt, 1938) and are, indeed, far more distinctive than their pre- 
dominantly unilateral occurrence. also notable that the disease 
processes concerned were inflammatory, vascular degenerative, 
distinct from those producing generalized tonic fits, which, Wilson 
pointed out, were either compressive calculated cause obstruction 
the flow cerebrospinal fluid from the ventricular system. Wilson con- 
cluded that epilepsy” was not epileptic, was very tenuously 
connected with the striatum, and much more closely resembled tetany. 
This resemblance had been noted and emphasized Sterling (1924) 
and the word had been used Gowers (1901) less precisely 
describe tonic fits. Although Wilson remarked that the seizures 
one Sterling’s cases were like those tetany,” did not 
quite commit himself the statement that they were tetany. this 
was probably influenced his acceptance the hypothesis the peri- 
pheral origin tetany (Wilson, 1940), and did not here attempt 
explanation the occurrence painful carpo-pedal spasm peripheral 
origin disease the central nervous system. 

The word was originally used abbreviated description 
clinical phenomena, but has since accumulated the additional implica- 
tions peripheral origin and metabolic cause. While there can 
question that hyperexcitability peripheral neurones produced 
the common metabolic causes tetany (Kugelberg, this 
must not distract attention from the equally good evidence central 
excitation, and means clearly established that the full tetanic 
spasm can result from peripheral changes alone. dogs West (1935) 
found that intact spinal reflex arc was essential: The evidence from 
peripheral nerve blocking man conflicting, Kugelberg 
found that tetany could occur below block, and Flick and Hansen (1925) 
and Lenggenhager (1951) that could not. The frequent occurrence 
epilepsy chronic hypocalcemia conclusive evidence that the excitory 
effects the metabolic disorder are not confined the peripheral nervous 
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system. Hyperventilation alkalosis, the other common metabolic cause 
tetany, used routinely activate the EEG epileptics, and 
perhaps worth recording that one Kugelberg’s experiments 
hyperventilation tetany was interrupted the patient losing conscious- 
ness. Kugelberg (1948a) made the interesting suggestion that the preferen- 
tial order excitability that observed peripheral neurones re- 
sponse ischemia might also exist central neurones serving similar 
functions. did not specifically apply this theory tetany, where 
would appear equally relevant. Even accepted that tetany 
can result from purely peripheral mechanisms, cannot asserted that 
such mechanisms are invariably the sole cause even that they are 
essential feature. 

The possible central causes tetany have long been debated and earlier 
thought the subject has recently been reviewed Klotz and Borenstein 
(1950). Because the absence any investigation animals using 
modern neurophysiological techniques and the paucity relevant 
human pathological material, any discussion must largely speculative. 
comparison has been drawn between the posture the upper limb 
paralysis agitans and tetany, but the resemblance not remarkable. 
well known that chronic hypocalcemia massive lesions the basal 
ganglia may occur, apparently secondary perivascular calcification. 
Guillain, Bertrand and Rouques (1936) and van Bogaert (1949) have 
described patients with calcified basal ganglia and tetany, but with normal 
serum calcium levels, and suggested that the tetany might central 
origin and directly due the striatal lesions. certain, however, that 
similar lesions can exist without tetany, and single estimation the 
serum calcium insufficient evidence which exclude the more 
subtle deviations calcium metabolism (Matthews, 1957). The existence 
hemi-tetany affords much better evidence central participation. 
Hemi-tetany metabolic origin well attested (Simpson, 1952) and 
exceedingly difficult explain peripheral grounds. Kugelberg 
suggested that long habituation low serum calcium levels associated 
with peripheral vascular changes might responsible, but the 
results Brewin and Neill (Neill, personal communication) indicate 
that central impulses must involved. These workers were able pro- 
duce hemi-tetany over-breathing and contralateral carotid compression. 
Wilson (1940) also considered that hemi-tetany must imply least 
central influence, which meant that central impulses 
are capable altering the excitability the motor neurones response 
the biochemical causes tetany. number authors have ack- 
nowledged not only central influence but central origin, and, this 
accepted, becomes difficult distinguish between tetany and tetanoid 
except grounds etiology. interest that the epileptic 
fits occurring may show features tetany. cases 
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reported Robinson, Carmichael and Cumings (1954) and Simpson 
(1952) the limbs adopted the tetanic posture, and this may occur even 
patients who have never suffered from isolated tetany (Willison and Whitty, 
1957). The patient described Alajouanine and Contamin (1954) ex- 
perienced tetany and also unilateral tonic seizures which the limbs 
adopted the tetanic posture, and later were involved athetoid and 
choreic movements. accepted that both epileptic and tetanic seizures 
involve central nervous discharge, the occurrence hypocalcemia 
epileptic fits having some features “‘subcortical epilepsy” readily 
explicable. the analogy may carried farther, there reason 
suppose that the central mechanisms that suggested are involved 
tetany might not activated appropriately situated structural 
lesions, manner comparable the production epilepsy lesions 
varied cerebral tumour and low serum calcium. 

the examples tetanoid tonic seizures may added those cases 
attributed their authors tetany central origin, and also cases 
described tetany occurring organic disease, without accompanying 
metabolic disorder, but not attributed specifically the central nervous 
lesions. These cases will considered with particular regard their 
clinical and pathological associations, determine, possible, whether 
this distinctive type seizure can attributed any localized central 
disorder. The patients described Sterling (1924) were suffering from 
epidemic encephalitis and both (Cases and 10) displayed paroxysmal 
tetanic spasm confined the hands. Both had evidence mesencephalic 
disorder, and one subsequently developed Parkinsonism, but naturally 
precise localization the nervous lesions was possible. Chvostek’s sign 
was positive both cases but there was other evidence peripheral 
hyperexcitability. The toxic seizures the case described Wimmer 
(1925), and referred above, did not closely resemble tetany. Spiller’s 
(1927) first case was not described great detail and not possible 
form any definite conclusion the nature the attacks. His second 
case, however, had unilateral seizures, the limbs adopting the tetanic 
posture, accompanied severe pain and provoked passive movement. 
They occurred the same side hemiplegia with some loss cutaneous 
sensation. post-mortem examination was made, but the lesion was 
probably hemorrhagic and, the strength ocular sympathetic 
palsy the same side the hemiplegia, Spiller considered that was 
situated the contralateral subthalamic region. Peripheral nervous 
excitability was not investigated. Much more definite evidence 
subthalamic location was obtained the case described Guillain, 
Alajouanine, Bertrand and Garcin (1928). This patient, with form 
neuromyelitis optica, experienced unilateral painful tetanoid seizures, 
readily provoked movement overbreathing, accompanied flexion 
the opposite lower limb. autopsy three necrotic lesions were dis- 
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covered, corresponding the three clinical episodes the case history. 
The tonic seizures were attributed lesion found the contralateral 
peduncular region involving the subthalamic nucleus and neighbouring 
structures. evidence peripheral nervous hyperexcitability was 
obtained. 

further precise anatomical evidence available. Redlich (1929), 
who had vast experience tetany, described cases hemi-tetany 
disseminated sclerosis. The serum calcium was normal both cases and 
there was peripheral hyperexcitability his second case, but Trousseau’s 
sign was positive the first. St6rring (1940) included cases unilateral 
tonic seizures his series epilepsy due disseminated sclerosis (Cases 
and 6). refers these Jacksonian epilepsy but specifically men- 
tions the the hand typical tetany. Determann 
(1892) described tetanic seizures one hand case neurological 
disease attributed influenza, but possibly due disseminated sclerosis. 
With the cases described this paper possible total nine cases 
this type tonic seizure this disease have been described. total 
search the licerature disseminated sclerosis obviously impracticable, 
but even further cases have been described, they would not serve the 
present purpose, as, from the very nature the disease not possible 
form any conclusion the site the lesion responsible for the 
seizures. the reported cases signs attributable lesions the basal 
ganglia, even the cerebellum, have not been prominent, and, far 
can determined, most the symptoms and signs could attributed 
disease the cervical portion the spinal cord. Apart from the seizures 
the only remarkable feature the present cases was that three, signs 
approximating those Brown-Séquard lesion the spinal cord were 
present some stage the disease, and uncommon degree cutaneous 
sensory loss persisted patients. The maximum sensory loss did not 
coincide time with the onset the seizures, which occurred the same 
side the sensory changes patient, and the opposite side 
similar association with Brown-Séquard syndrome occurred Deter- 
mann’s (1894) case, where the seizures were the side the motor signs. 
The relevance these observations must doubtful, but the possible 
importance spinal cord lesions receives some support from the case 
reported Hochhaus (1895). this patient bilateral tetanic spasms 
occurred early the course fatal illness lasting three months, and 
autopsy central cavity was found extending from the lower medulla 
the upper dorsal cord. 

precise localization possible tetanic seizures occurring 
tuberculous meningitis (Gaillard and Badon, 1953), apart from the proba- 
bility basal lesions this disease. Hemi-tetany the same side 
hemiplegia due cerebrovascular disease has been reported Decourt 
(1938), and similar association following head injury Gilbert-Dreyfus, 
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Mamou and Zara (1950). Decourt’s description was particularly thorough 
and the resemblance tetany metabolic origin was most striking. 
anatomical localization the cerebral lesions was possible these 
cases. the cases reported Spiegel (1920) and Thiébaut, Rohmer, 
Isch and Jahn (1951) cerebral lesions appeared influence the distribution 
tetany metabolic origin, affording additional evidence central 
influence, but not central origin the seizures. 


These case reports confirm the existence distinctive group tonic 
seizures which the posture the limbs closely resembles that tetany. 
The seizures may unilateral segmental, and are frequently accom- 
panied severe pain the affected limbs. They may provoked 
movement, sensory stimulation overbreathing. The reports form 
very unpromising material for any attempt determine the site the 
responsible central lesions the nature the central mechanisms 
involved. There some evidence association with mesencephalic lesions, 
and possible regard the seizures focal epileptic fits originating 
such lesions. The epileptic theory receives some support from the im- 
mediate effect anti-convulsants patients the present series. The 
frequency with which the seizures may provoked peripherai stimula- 
tion suggests, however, that disturbance afferent pathways may 
important. There association, although means constant, with 
sensory loss attributable lesions the spinothalamic tracts. further 
possibility that the central lesions may lower the threshold excitability 
the lower neurones the metabolic causes tetany, effect that has 
been demonstrated the experimental animal (Paton, Findlay and Wat- 
son, 1916). most reported cases, however, there has been evidence 
peripheral hyper-excitability and evidence metabolic disorder. 
must concluded that there insufficient evidence which deter- 
mine the precise nature the seizures. The resemblance tetany, not 
only the posture, but also the accompanying pain and ease provoca- 
tion, appears the most significant feature. here suggested 
hypothesis that tetany implies state excitation specific motor and 
sensory neurones, peripheral central, usually induced metabolic 
disorders, but also, rare occasions, structural lesions the central 
nervous system. too rigid application the concept tetany peri- 
pheral phenomena biochemical origin likely less productive 
than the opinion Dejerine (1907) that tetany might result from “‘les 
causes les lésions les plus 


SUMMARY 
(1) patients are described who developed unilateral tonic seizures 
symptom disseminated sclerosis, one case the presenting 
symptom. 
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(2) The seizures were the type variously described subcortical tonic 
fits and tetany central origin. The significance this resemblance 
discussed with particular reference central nervous participation 
tetany. 
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THE BLOOD VESSELS THE HUMAN OPTIC CHIASMA AND 
THEIR RELATION THOSE THE HYPOPHYSIS AND 
HYPOTHALAMUS 


(From the Department Anatomy, the University Manchester) 


THE ophthalmological studies Traquair (1948), Mooney (1948) 
and Vail (1948) suggested the importance vascular compression 
ischemia the mechanism production visual field defects patients 
suffering chiasmal compression, and their work drew attention the 
poverty detailed anatomical knowledge the optic chiasmal blood 
vessels. Abbie’s (1938) note the chiasmal vessels which commonly 
quoted ophthalmological textbooks very brief. not illustrated 
and does not include the anatomy the chiasmal veins. While the blood 
vessels the chiasma itself have not been studied detail before, both 
Ecker (1853) and Luschka (1860) noted the presence little blood 
vessels passing from the carotid artery across the chiasma supply 
the infundibulum. Wislocki and King (1936) demonstrated these vessels 
again, and called them the superior hypophysial arteries. They showed 
that the hypophysis cerebri took its arterial supply from above way 
these vessels. The views Wislocki and King (1936) were thus conflict 
with those Popa and Fielding (1930a and who stated that blood 
vessels from the hypophysis flowed the infundibulum into the vascular 
bed the hypothalamus. Descriptions the blood supply the inter- 
peduncular region Blanc (1926, 1928), and Foley al. (1942) 
did not specify the chiasmal blood vessels the special vascular features 
the infundibulum. Dawson (1948, 1949) investigated the blood vessels 
the human optic chiasma, hypophysis and hypothalamus and McConnell 
(1953) added detail concerning the sources and distribution the hypo- 
physial arteries. Xuereb al. (1954) followed with further important 
information about the blood vessels the lower infundibular stem and 
Steele and Blunt (1956) investigated the gross and intrinsic vascular 
anatomy the human optic nerve and chiasma. 


1(Present address, Department Neurosurgery, Salford Royal Hospital, Manchester.) 


be 


208 DAWSON 


The present communication deals with the vascular relationships be- 
tween the optic chiasma, infundibulum and hypothalamus. 


METHOD 


The results recorded this paper are based the examination injection and 
dissection total 230 specimens. large number specimens was needed 
for several reasons. The vessels concerned are very fine and very fragile that accid- 
ental damage during removal the specimens may obscure the true surface patterns 
making photography difficult. When injection masses coloured substances were 
employed they frequently spilled out through rents the little vessels. When injection 
masses were introduced into the internal carotid arteries erratic and partial filling 
the arteries the chiasmal region was not uncommon, that selective injections 
the different components the arterial circle Willis had undertaken. the 
230 specimens studied, 100 were taken from the store brains which were used 
later for undergraduate teaching purposes: these the vessels the optic chiasmal 
region and the interpeduncular space were mapped out and the more usual pattern 
formed the arterial vessels recorded. 

The remaining 130 brains were obtained from the post-mortem room and were 
extracted from the cranial cavities with the sphenoid bone still attached, the sella 
turcica being retained its normally related position. The adherent block tissue 
containing the optic chiasmal and hypothalamic areas was then dissected injected 
the laboratory. About half these blocks were successfully and evenly injected; 
the others were only irregularly filled. Warm, melted gelatine coloured with Birming- 
ham Blue was found most suitable for displaying the chiasmal arterial networks. 
proved very difficult achieve full and even injection, but with Cushing’s silver clips 
different side vessels could occluded successive preparations. The determination 
the patterns within the conglomeration interwoven vessels was found 
difficult serial sections injected blocks, whole-block clearing method was 
employed. The blocks injected tissue were progressively dehydrated passage 
through increasing strengths alcohol. The tissue was then rendered translucent 
prolonged immersion tetrahydronaphthalene. The course particular vessel 
injected with blue gelatine could followed right through cleared block tissue 
trans-illuminating the specimen and focusing upwards downwards along the 
injected vessel with binocular dissecting microscope. Retrograde injections the 
venous networks the chiasmal and interpeduncular region were not successful 
displaying venous channels. used instead method consisting preliminary irriga- 
tion the blood the pial networks arteries with water and then staining the 
congested veins with solutions sodium nitroprusside, benzidine and hydrogen per- 
oxide solution. 

Although injection methods produced pleasing displays the chiasmal blood vessel 
patterns, many artefacts were produced, that micro-dissection the specimens 
removed from the cranium with portion the sphenoid bone still attached its 
normally related position was found preferable. The dissection was done under water 
with fine tenotomy knife and iris forceps. The vessels were photographed with very 
strong illumination under water, using wide-angle lens and very small lens apertures. 
Fine-grain film and maximum use the resolving power the camera lens allowed 
considerable enlargement the photographs made with the minimum loss 
detail. 

detailed description the rich surface anastomotic networks covering the optic 
chiasma and interpeduncular fossa would tedious, photographic records are 
used provide additional detail. Many the vessels arising from the major arteries 
the circle Willis are small scarcely deserve special name, but others are 


q 
7 


THE BLOOD VESSELS THE HUMAN OPTIC CHIASMA 209 


larger and more constant and merit naming, e.g. the superior chiasmal arteries, 
the inferior chiasmal arteries, the prechiasmal anastomosis and the circuminfundibular 
anastomosis. Among the many tiny veins, the superior chiasmal veins, the preinfundi- 
bular vein and the premammillary veins are thought worthy their own special 
names. 


THE ARTERIES THE OPTIC CHIASMA, INFUNDIBULUM AND HYPOTHALAMUS 


Cursory inspection the vascular networks upon the human optic 
chiasma suggests that these networks have constancy pattern, 
but more detailed examination shows fairly well-defined arrangement 
blood vessels. Post-mortem engorgement within the epichiasmal 
arterial network and within the subjacent venous network, together with 
irregular filling during injection experiments, account for some the 
seeming variations from the ordinary pattern. There are also true anatom- 
ical variations pattern found the blood vessels the chiasmal region 
which turn out explicable reference the composition the 
major arterial circle Willis—for instance the presence one particu- 
larly large posterior communicating artery the major arterial circle 
all the little twigs derived from this posterior communicating artery are 
proportionally larger than the corresponding twigs from the posterior 
communicating artery the opposite side. 

The confusing conglomeration fine arteries upon the optic chiasma 
defies detailed descriptions unless the vessels concerned with the nourish- 
ment the chiasma itself are separated from the arteries the infundi- 
bulum and hypothalamus. 

this paper has been found convenient for the purposes descrip- 
tion define two sets arterial anastomotic systems the chiasmal 
region and these two systems have been called the prechiasmal anastomosis 
and the circuminfundibular anastomosis. 

The prechiasmal anastomosis supplies the surface arterial plexuses 
the intracranial portions the optic nerves and optic chiasma, whilst 
the circuminfundibular anastomosis supplies the infundibulum and tuberal 
region. 


(1) The Arteries the Chiasma 

The prechiasmal arterial anastomosis occupies the angle between the 
optic nerves (the prechiasmal angle). takes the form chain 
series irregular loops little vessels strung out along the medial aspects 
the intracranial segments the two optic nerves and the anterior 
border the optic chiasma. Flowing into the prechiasmal anastomosis 
are several little arteries which arise from three main sources (see figs. 

(a) Prechiasmal branches the ophthalmic artery. (Labelled 

figs. and 7.) 


| 
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Superior chiasmal arteries from the anterior cerebral artery 
(fig. 4). (Labelled fig. 4.) 

(c) Inferior chiasmal arteries from the internal carotid artery. They 
are usually the same the superior hypophysial arteries. (Labelled 

(a) The prechiasmal branches the ophthalmic arteries 
wards from the region the optic foramen towards the chiasma. 
they loop along the medial border the optic nerve they send minute 
twigs into the parenchyma the optic nerve. 

The small vessels which call the chiasmal arteries” 
take origin from the anterior wall the horizontal segment the anterior 
cerebral artery (Fig. vessel These superior chiasmal arteries pass 
forward over the dorsal surface the optic chiasma, and anteriorly they 
supply the intracranial segments the optic nerve (fig. 4). the pre- 
chiasmal angle, previously stated, they join with tiny prechiasmal 
branches from the ophthalmic arteries (fig. 3). 

(c) Upon the ventral (inferior) aspect the optic chiasma the patterns 
made the arterial and venous networks are much more complicated 
than those found upon the dorsal (superior) aspect. The greater complexity 
the inferior chiasmal networks related the special and peculiar 
vascular features the infundibulum. The chiasmal arteries” 
(labelled figs. and arise from the medial aspect the intra- 
cranial segment the internal carotid artery between the points origin 
the ophthalmic artery and the posterior communicating artery. The 
inferior chiasmal arteries anastomose freely with other branches the 
internal carotid known the superior hypophysial arteries, and the 
prechiasmal angle they join with the prechiasmal branches the ophthal- 
mic artery and the superior chiasmal branches the anterior cerebral 
artery. 

The posterior border the chiasma where joins with the optic tracts 
takes some additional twigs from arterial anastomosis around the optic 
tracts which was described Abbie (1938). Although the superior 
hypophysial arteries mainly serve the infundibulum, they send addition 
few moderate-sized contributory twigs into the chiasmal parenchyma 
along its posterior border. will seen that the prechiasmal anastomosis 
the meeting place branches from the internal carotid arteries, from 
the ophthalmic arteries and from the anterior cerebral arteries. therefore 
constitutes minor anastomosis within the larger anastomosis made 
the circle Willis. Variations the calibre the component vessels 
this inner anastomotic system follow closely the variations the com- 
ponents the major arterial circle Willis. the specimen depicted 
fig. see, for instance, that there unusually large right posterior 
communicating artery and thus corresponding increase calibre 
the superior hypophysial arteries that side. 
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(2) The Arteries the Infundibulum 

The superficial system arterial blood vessels which are entwined 
around the length the infundibulum, have called the circuminfundi- 
bular anastomosis (figs. and 8). This anastomosis, like the 
prechiasmal anastomosis described above, derives all its feeding 
vessels from the surrounding circle Willis. has three main com- 
ponents: 

(a) The superior hypophysial arteries from the internal carotid artery. 

(b) Infundibular arteries from the posterior communicating artery. 

(c) Connecting branches from the prechiasmal anastomosis. 

The superior hypophysial arteries, which have already been mentioned, 
arise from the terminal segment the internal carotid and pass medially 
into the circuminfundibular network where they mingle with infundibular 
branches from the posterior communicating artery. Some little contribu- 
tory arterial twigs from the prechiasmal anastomotic chain also flow 
into this circuminfundibular network and thus arterial connexions are 
established between the ophthalmic, anterior cerebral, carotid and 
posterior communicating arteries. 

From this conglomeration arteries upon the surface the infundi- 
bulum (pituitary stalk) two groups vessels down toward the hypo- 
physis cerebri. One group takes direct path upon the surface the 
infundibulum whilst the other set follows indirect path through 
system vessels situated inside the infundibulum. The direct set vessels 
comprises longitudinal arterial channels flowing down the surface the 
infundibulum. The indirect set complicated internal network 
vessels within the substance the infundibulum which fed arterial 
twigs derived from the anastomosis vessels upon its surface. The 
internal plexus the infundibulum drained broad longitudinal chan- 
nels into the sinusoids the hypophysis. These internal longitudinal 
connecting channels the infundibulum were termed 
Popa and Fielding (1930a and who regarded them erroneously 
upward pathway going from hypophysis hypothalamus. 

(3) The Arteries the Hypothalamus 

The blood supply the mammillary bodies derived both from the 
posterior cerebral arteries just after the bifurcation the basilar, and 
from the posterior communicating arteries (figs. and 
artery 

The paraventricular, lateral and dorsomedial nuclear regions the 
hypothalamus take arterial twigs from the posterior communicating artery. 
Those vessels destined for the most deeply situated nuclei enter the brain 
substance lateral those supplying the superficially placed nuclei. 
the cleared specimens arterioles can traced upwards and medially 
through the substance the hypothalamus racking down the dissecting 
microscope and bringing the vessel into focus different levels (fig. 8). 
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The lateral and median tuberal nuclei are supplied from the circumin- 
fundibular anastomosis, and also from some relatively discrete twigs from 
the posterior communicating arteries (figs. and 7). The preoptic and 
lamina terminalis region receives leash fine arterioles from the anterior 
communicating artery. 

The dorsal part the supraoptic region nourished series 
little arteries given off regular intervals from along the anterior cerebral 
artery the horizontal part its course. These dorsal supraoptic twigs 
leave the anterior cerebral arterial stem right angles the long axis 
the main vessel, and then plunge straight into the parenchyma without 
making further surface anastomoses. The ventral part the supraoptic 
nucleus supplied the tubero-optic branch the internal carotid 
artery (figs. and vessel 3). found evidence specific nuclear 
arteries but rather the reverse. Every one the nuclear groups obtained its 
arterial supply from more than one vessel. 


THE VEINS THE CHIASMA. INFUNDIBULUM AND HYPOTHALAMUS 


(1) The Veins the Chiasma 

From the dorsal aspect the human optic chiasma arborization 
veins flows into the anterior cerebral veins way the two main 
venous trunks which have called the superior chiasmal veins (fig. 5). 
There are also some communicating venous channels flowing around the 
anterior and lateral chiasmal borders into the venous networks the 
interpeduncular fossa (fig. 5). noteworthy that the veins the superior 
chiasmal surface follow the patterns set the overlving arterial network. 
This not, however, the case upon the inferior aspect the optic chiasma, 
where the arterial and venous patterns are dissimilar; the special and 
peculiar vascular features the infundibulum are responsible for this 
difference. 


(2) The Veins the Infundibulum 

Upon the inferior aspect the human optic chiasma, beneath the arter- 
iolar network, have found fairly constantly situated venous arch which 
lies immediately anterior the infundibulum (fig. which therefore 
called the “‘preinfundibular hitherto has not been mentioned 
the anatomical ophthalmological literature. The preinfundibular vein 
arched convexly forwards and the venous radicles enter into the con- 
vexity from both the prechiasmal angle the chiasma and from the intra- 
cranial segments the optic nerve. The preinfundibular vein its lateral 
extremity flows into the basal vein each side the interpeduncular 
fossa. point considerable interest and importance that there are 
veins going directly from the infundibulum into this immediately adjacent 
preinfundibular vein, but instead the vascular drainage the infundibulum 
indirect pathway into the hypophysis. The vascular drainage from 
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the infundibulum goes downwards towards the hypophysis way sev- 
eral broad vein-like channels. their upper ends these channels are con- 
nected capillaries derived from the circuminfundibular arterial network, 
whilst their lower ends they connect with the sinusoids the hypo- 
physis, which themselves drain into the cavernous sinus. 


(3) The Veins the Hypothalamus 


Upon the surface the supraoptic region there network venules 
which drains into the anterior cerebral veins, and these sweep across the 
optic tract join the basal venous circle the interpeduncular fossa. 
the interpeduncular fossa the basal venous circle when viewed from the 
ventral surface covered the arterial circle Willis. has roughly 
the same pattern and takes practically the whole the hypothalamic 
venous drainage. Varying degrees congestion within the little radicles 
this venous network and the superimposition the arterial system 
the interpeduncular region upon it, makes definition the venous pattern 
difficult. spite this, and the well-known tendency veins vary 
their anatomical distribution, three transverse venous bridges can usually 
defined spanning the interpeduncular fossa from side side. 

The most anteriorly placed the three bridging veins the 
bular vein”, already mentioned the description the chiasmal venous 
drainage. The second the transverse venous bridges may called the 
spans the interpeduncular fossa and lies the 
premammillary sulcus (fig. 9), receiving radicles from the tubero-optic 
sulcus, the optic tract, the lateral tuberal nuclei and the anterior 
mammillary nuclei. 

The third and most posteriorly placed venous arch occupies the sulcus 
behind the mammillary bodies. joined branches from these bodies 
and also several radicles from the posterior perforated areas the 
interpeduncular fossa (fig. 9). 


DISCUSSION 


Critical observation and study the behaviour visual field defects 
patients suffering from compression the optic chiasma have led several 
clinical workers Traquair (1948), Mooney (1948) and Vail (1948) 
suggest that when tumours press upon the optic chiasma they produce 
visual field changes through interference with the chiasmal blood supply 
rather than compression stretching the chiasmal nerve fibres 
themselves. The rapid recovery the visual field disturbance which occurs 
some patients after surgical relief chiasmal compression supports 
the theory that the tumours have been interfering with the chiasmal blood 
supply rather than acting upon the nerve fibres directly. such tumours 
interfered with nerve conduction stretching the fibres themselves 
(as the axonotmesis Seddon) would not expect rapid recovery 
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follow removal the compressing force. those cases where the visual 
field defects are not restored, even though the compression has been dealt 
with, probable that actual death nerve fibres has occurred because 
very long-standing 

Mooney (1948) observed that patients with pituitary tumours, when 
the optic discs were abnormally pale, relatively anteriorly placed tumour 
was revealed operation, and furthermore that such cases, spite 
the disc-pallor, good return vision followed evacuation the 
tumour. One explanation for this disc pallor associated with prechiasmal 
tumours may offered the basis own anatomical findings. The 
blood supply the intracranial segment the optic nerve derived 
from the surface twigs from the prechiasmal arterial anastomosis. The 
nerves are thus nourished from along their medial aspects. lesion 
protruding upwards between the diverging optic nerves could then 
theoretical grounds readily impair their blood supply. The whole the 
ophthalmic artery itself, rather than just the prechiasmal anastomotic 
arcade, could also compressed these circumstances and thus cause 
disc pallor. 

Traquair (1938) draws attention certain inexplicable irregularities 
visual field patterns seen some cases pituitary tumour and 
doing suggests that they may have explanation terms 
chiasmal pressure ischemia. With such marked asymmetry chiasmal 
blood supply shown the specimen depicted Plate tumour 
quite regular shape might well show unexpected pattern the visual 
field defect which produces merely because the asymmetry the blood 
supply the chiasma that case. 

With regard the blood supply the human hypothalamus, will 
have been noted that own observations the main have accorded 
with those Foley a/. (1942). would not, however, lay such great 
emphasis the degree variability the vascular pattern the inter- 
peduncular region which these American workers stress. Certainly 
injected materials introduced into this region are very variable their 
distribution through the specimen, but good number the differing 
patterns can ascribed injection artefacts rather than real variations. 

The blood supply the supraoptic nucleus has been variously reported. 
Blanc (1926, 1928), for instance, states that comes from the anterior 
communicating artery, Gros Clark (1938) from the internal carotid 
artery, while Finley (1940) gives its origin from the anterior cerebral and 
ophthalmic arteries. own findings suggest that they are all way 
correct. The small twigs from the anterior communicating artery, which 
take part the supraoptic blood supply, are really part the row 
supraoptic vessels which course from the anterior cerebral artery 
the horizontal segment its course upon the chiasma. regards 
the contribution from the ophthalmic arteries mentioned Finley 
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Fics. and 3.—The relationships 
the arteries the chiasmal, infundibular 
and hypothalamic areas. 


Fics. and 5.—The arterial and venous 
networks upon the superior aspect the 
optic chiasma. 
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(1940) his study the rhesus monkey, the vessels with which was 
concerned correspond the prechiasmal branches the ophthalmic 
artery seen own preparations. The internal carotid twigs which 
supply the supraoptic nucleus the ventral component the supra- 
optic nucleus (figs. and vessels 3). 

The particles ink which Popa and Fielding (1933) noted within the 
deeply situated nuclei the hypothalamus after indian ink injection 
the hypophysis were regarded these workers evidence up- 
ward circulation from the hypophysis the hypothalamus. Their observa- 
tion could alternatively explained the supposition that, without 
realizing it, they introduced the ink into some component the circumin- 
fundibular anastomosis which has free anastomotic connexion with the 
arterial network the hypothalamus. hard see how the direction 
flow the superficial external channels the circuminfundibular anas- 
tomosis life anything other than downward, but there could well 
doubt about the direction blood flow those vascular channels situated 
within the infundibulum. (figs. and show several 
arterial twigs running from the circuminfundibular anastomosis into the 
substance the infundibulum, but the preparations displaying the veins 
not reveal any corresponding venous radicles emerging from the infundi- 
bulum and entering the veins the infundibular region. When coloured 
masses are introduced into the vessels the circuminfundibular anasto- 
mosis the internal networks the infundibulum can seen filling 
from the surface. The injected medium does not flow back into the basal 
veins but flows instead from the cut end the infundibulum. 


SUMMARY 

(1) The intimate relationships between the blood vessels the human 
optic chiasma and those the infundibulum (pituitary stalk) and hypo- 
thalamus are described and recorded photographically. 230 specimens 
have been studied. 

(2) The blood vessel patterns upon the ventral (inferior) aspect the 
chiasma are more complicated than those upon the dorsal (superior) 
aspect because richer supply provided for the infundibular region. 

(3) The infundibulum receives its arterial supply from rich circumin- 
fundibular plexus arteries. The blood supply from the infundibulum 
does not drain into the veins closely adjacent but passes instead down 
special channels into the sinusoids the anterior hypophysis. 

(4) Variations, especially incongruities visual field patterns seen 
some examples chiasma compression, are very likely the result 
chiasmal ischemia rather than the result direct compression the 
chiasmal nerve fibres themselves. 

(5) Large suprasellar lesions must especially prone interfere with 
the vascular supply the tuberal and hypothalamic nuclei. They cer- 
tainly may extend far enough behind and lateral the chiasma this. 
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PLATE XVIII 


Fic. showing the effects asymmetry the arterial 
Circle Willis upon the chiasmal arteries. 


PLATE 


Fic. 7.—Microdissection the chiasmal and hypothalamic arterial systems. 
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PLATE 


Fic. 8.—Injection preparation the chiasmal and 
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PLATE XXI 


Fic. 9.—The veins the interpeduncular region. 
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A.C.A. Anterior communicating artery. 
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THE GROPING PHENOMENA THE FOOT 


INTRODUCTION 


AFTER Janischewsky’s (1909, 1914) description the grasp-reflex and 
forced grasping the hand, series studies were published, which 
the authors, quoting their own cases, tried find physiopathological 
explanations and show the localizing significance these reflexes 
the hand. the meantime, various authors mentioned the existence 
similar reflexes the lower limb. Thus Schuster and Pinéas (1926) 
and Russell Brain and Curran (1932) described grasping reflex the 
foot. Goldstein (1938) described the tonic foot response stimulation 
the sole. One the phenomena the hand, described earlier, 
namely the forced groping, defined Schuster and Pinéas 
movement pursuit object which has touched the hand crossed 
the field has not been described for the foot, although its 
existence might have been foreseen. 

June 26, 1957, described the Society Medical Sciences 
Bucharest, two cases which manifested this reflex, where the foot 
pursued object which lightly touched the toes was merely moved 
through the patient’s field vision. have called this reflex 
forced groping the foot” analogous with “the forced groping 
the hand.” 

began search systematically for this reflex and believe that the 
fact that was found other cases relatively short lapse time 
(three months since the first cases were described) not due 
coincidence the so-called but the fact that can 
obtained only certain position the patient. 

the grasping and groping phenomena described abnormal 
subjects were studied experimentally grown-up monkeys (especially 


1The Clinical Division the Institute Neurology the 
R.P.R. Academy, Bucharest, Rumania. Director the Institute: Kreindler. 


Neurosurgical Clinic State Hospital No. Bucharest, Rumania. Chief 
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Fulton and his fellow-workers), newborn monkeys (Hines, 1942) 
well normal children (Brain and Curran, 1932; Halverson, 1937, 
and others), and children with mental deficiency (Brain and Curran, 
1932, and others) presumed that the forced groping the foot must 
also present more less similar form during phylogenesis and 
ontogenesis, belief which was confirmed the data obtained 
normal children and mental defectives well monkeys. 


CLINICAL CASES 


Case 1.—V. T., man, aged 52. Diagnosis: Acute encephalitis. 


state with right-sided weakness affecting the leg, par- 
ticularly after two days’ fever. 


Mental patient showed affective lability, with spasmodic laughter and 
crying for trifling reasons with short periods moria. The patient orientated 
time and space and conscious his disability. Anxiety shown impulsive 

grasping the hand. has difficulty concentrating attention and unable 

answer questions correctly. 

Neurological examination.—The patient has apraxia: subject periods 
between these periods says that them mouth 
clenched and cannot utter has mild sensory aphasia (he carries out 
simple commands, but unable obey complicated orders; has difficulty 
recognizing and naming objects and colours, acalculia). 

The patient has slightly anxious facies, holds his right hand the left and while 
walking throws his right leg sideways. Movement slow and reduced the right. 
Power diminished the right, especially the leg. 

Resistance passive movements slightly increased the right shoulder. 
shows increased deep reflexes both sides, brisker the right side. Abdominal 
reflexes are diminished the right. The Babinski response negative. The 
patient also had tendency grasp-reflex the right foot, exaggeration 
Mayer’s reflex well Marinescu-Radovici reflex. 

Impulsive grasping also present: every object placed into the right hand 
powerfully clasped it; any attempt remove the object increases the grasping 
movements. uses his left hand free the object involuntarily clasped the 
right. His face shows anxiety whenever involuntarily seizes object lying 
within his sight; releases his right hand from these objects (the door knob, the 
doctor’s coat, etc.) only after great effort and only using his left hand. During 
examination speech, while sitting chair before table, made obvious 
efforts prevent himself from seizing the objects the table (india-rubber, pencil, 
cork). Impulsive grasping movement happened from time time, background 
irrepressible grasp-impulses, controlled permanent immobilization the right 
hand the left one; these paroxysmal manifestations are sometimes frequent (two 
three times every five minutes). 

Tonic reflex the right palm (Botez, 1957); linear, slow stimulation (which pre- 
supposes concomitant tactile and proprio-receptive stimulation) performed for 
3-4 seconds with the free end penholder, moved distally from the medio-proximal 
zone the palm, the first second interosseous space, produces slow flexion and 
adduction the thumb, flexion the other fingers and progressive accentuation 
the palmar concavity with wrinkling the palmar skin. 

The patient also has forced groping the right hand following tactile stimulation 
(light touching the thumb and the first two fingers), whilst blindfolded. The 
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phenomenon shows better the object brought within the patient’s sight. 
the object progressively withdrawn, the patient pursues with his whole body. 


Impulsive groping the foot was observed for the first time while one was 
seated chair and talking the patient (who was sitting the bedside without 
touching the floor with his The examiner felt touch his fore-leg and 
looking the patient’s legs saw that his right leg was half-extended and the 
extremities his toes touched his own fore-leg. then found that while sitting 
table, his legs balancing loosely, the patient crossed them (the left over the 
right one), thus compelling his right leg stay still, phenomenon similar the one 
seen the arms. the examiner’s fore-leg the reflex hammer move very close 
the tips the patient’s right toes, the leg shows marked tendency move 
the direction the stimulant, the foot were attracted magnet (see fig. 1a, 

This groping movement could produced either repeated slight touch, and 
even without touch visual stimulation bringing object towards the foot 
with the eyes open. the patient blindfolded, the intensity the forced groping 
diminishes. 

Once the leg has reached extreme extension (as result pursuit), can only 
flexed with difficulty. The limb becomes straight and rigid (see fig. IF), and the 
patient has bring back the normal position hand, due the extensor- 
hypertonicity the limb. The patient’s face shows vexation and suffering during 
these attempts. can extend the right leg whenever asked but cannot flex 
after extension. 

The movement the reflex hammer towards the medial side the right foot, 
matter the hammer touches not, causes the leg move medially the 
direction the stimulant (fig. 24, B). When dorsal recumbent position, the 
right leg does not rise above the bed, the heel does not move but the foot performs 
adduction and internal rotation (see fig. 3A, C). 

forced groping was noticed the left foot. 


Electroencephalogram.—Delta-waves focus the left frontal area. 
The ventriculographic examination disclosed symmetrical internal hydrocephalus. 


Case 2.—G. G., male, aged 66. Diagnosis: Meningioma the falx cerebri. 


Was operated upon twelve years ago Bagdasar and Arseni, for left 
frontal meningioma; showed slowly progressive mental disorder for one year 
afterwards. 

Mental patient well orientated time, conscious his disability 
but lacks initiative. knows where and why was brought here. There 
are times when the patient answers the questions asked, alternating with slowness 
and verbal negativism. Memory events since the illness defective. says: 
forget everything very short Evocative memory unimpaired, the 
patient remembering the dates, names and events preceding the illness, and able 
explain several theories physics and higher mathematics, but was incontinent 
urine and feces while doing this. 

walks wide base with ataxia and needs support. 

The deep reflexes are brisk both sides, being more marked the right side. 
Abdominal reflexes absent (flabby sign negative. Left central 
facial paresis. The optic discs were normal. 

The patient has inconstant forced grasping the left hand and bilateral tonic 
reflex the palm, more marked the left side, where Mayer’s reflex increased. 
has fragmentary groping movement the left hand, the groping being started 
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only touching the tips the first three fingers. observed tonic reflex 
the sole. 

The first day hospital, distinct forced groping the foot was observed, but 
this was less marked than Case the rigidity the limb when extension failing 
occur. The patient was seated table, the legs hanging freely; the reflex 
hammer was brought into his vision field and slowly advanced towards the first two 
toes his left foot, touching them slightly several times, the left leg slowly moved 
the direction the hammer drawn magnet. The approach the hammer, 
this case, did not start the forced groping; the presence superficial tactile 
stimulation also being necessary order produce it. Repeated slight stimulation 
the internal part the left foot, caused slight medial rotation the leg, with 
adduction. 

Operation (C. Arseni, assisted Ionescu and Nass).—Removal 
meningioma the falx cerebri. weighed 135 grammes and compressed the first 
and second right frontal gyrus their whole length. The tumour was completely 
removed and the longitudinal sinus ligatured. 

The days following the operation, the patient showed bilateral grasp-reflex 
the hand, left tonic reflex the sole and grasp-reflex the sole the same side. 
The forced groping the foot could not investigated because the patient’s 
general condition would not allow him sit up. 

The patient died ten days after the operation: autopsy showed blood both 
frontal lobes and necrosis the area the right anterior cerebral artery. 


Case 3.—A. C., female, aged 56. Diagnosis: Pick’s disease. She had dementia 
with periods moria, trunk apraxia, some amnesic aphasia, well pyramidal 
syndrome both sides, more marked the right. The patient showed groping 
and grasping reflex the hands, more marked the right side. 

Forced groping the the groping movement, touching the plantar 
zone the first two toes produced alternating flexion and extension movements 
them, with tendency grasp; flexion the toes (grasping) coincided with the 
touch. The fore-leg and thigh extended progressively, the right angle formed the 
leg and thigh increasing 150-160 degrees, position kept for about fifteen 
minutes. 

Repeated touching the inner part the foot caused slight medial rotation and 
adduction, pursuit the stimulation; this movement occurred sitting position 
(with loosely hanging legs) well when lying. this case the heel remained 
the bed, the medial rotation and adduction affecting only the anterior part the foot. 
There was slight groping the left foot, but the movements were less intense than 
the right foot. 

will now summarize the records similar cases seen the Clinical Division 
the Pavlov” Institute: 

Case (in the care Dr. E., female, aged 70. Diagnosis: cerebral 
arteriosclerosis. cerebral artery syndrome. Arterial hypertony. 

The patient’s daughter found that the right sole sometimes assumed position 
medial rotation. 

Mental dementia with infantile behaviour and some slight 
euphoria. She knows where she but does not know the name the hospital. 

Neurological aphasia. unable rise from bed unassisted 
and sometimes unable sit, although there weakness. The patient cannot 
walk unassisted and shows tendency cling objects. The deep reflexes both 
Sides are brisk. grasping and groping the right hand. 
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The forced groping the right foot may induced touch well vision; 
the foot pursues the stimulating instruments slowly and continuously attracted 
magnet. The leg extends maximally, following the withdrawing stimulus which 
the end cannot reached without the patient falling backwards. Slow alternating 
flexion and extension movements the toes set during the groping movement, 
the foot were attempting catch the instrument pursues. The leg, once 
completely extended, persists this position, remaining thus for about minute and 
then resumes its initial position. 


Case (in the care Dr. Solomonovici).—G. I., male, aged 56. Diagnosis: 
Intracranial hemorrhage; arterial hypertension. 

Mental euphoria, agitation and confusion. 

Neurological stiffness. Does not speak spontaneously, but 
able repeat whole sentences correctly. Shows signs right hemiplegia. 

Grasp-reflex and groping moderate intensity the left hand. With the patient 
lying repeated light touch the medial portion the left foot produces adduction 
and medial rotation. 

Later, when the meningeal signs were less, the patient sitting the bedside 
the most favourable position and with loosely hanging legs, the forced groping 
the left foot could obtained, but only after repeated tactile stimulations. 


Case 6.—P. R., aged 11, patient studied one (M. Botez) and Dr. 
Steriade. Diagnosis.—Intracranial arteriovenous aneurysm (of the vertebral artery). 

Had two years ago transitory meningeal hemorrhage followed right cerebellar 
syndrome lasting two weeks, with severe ataxia; these phenomena disappeared 
completely. 

The present disorder was sudden, with loss consciousness, vomiting, bradycardia, 
generalized hypertonia and Jacksonian fits the left limbs. The cerebrospinal fluid 
was tinged with blood. The patient was stupor with akinetic mutism. does 
not speak spontaneously, and does not answer any questions. resists painful 
stimulation. Left hemiplegia. Right hemiparesis with negative Babinski-reflex, 
but positive Oppenheim reflex. Conjugate deviation the head and eye the left. 
Bilateral abducens paralysis. Left facial paralysis peripheral type. Normal 
fundus oculi. Grasp-reflex the right hand. Grasp reflex and tonic foot response 
the left foot. 

Forced groping the foot: touching the inner part the right foot produced 
adduction and slight medial rotation the right foot. Touching the dorsal portion 
the foot produces dorsi-flexion the toes. When seated the bed the patient 
shows forced forward groping the foot, but only after repeated tactile stimulation 
(the patient does not look the stimulating agent, being completely indifferent 
his surroundings). 

CLINICAL AND SEMEIOLOGICAL CONSIDERATIONS 
Concerning the Forced Groping the Foot 

(1) Necessary position for the study the forced groping.—The best 
position for the forced groping the foot sitting high enough 
chair for the feet hang free. The forced groping then produced 

none our patients could the forward groping seen when lying. 
The foot was never lifted above the level the bed, pursuit the 
object. The only movement obtained this position after repeated 
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tactile stimulation the medial area the sole was slight medial 
rotation and adduction the foot, the heel failing change its position. 

(2) The direction the groping movement produced.—The groping 
the foot may produced either forward medial direction. 

(a) The forward direction: The patient’s foot pursues the stimulating 
instrument, continuously, without interruption slowly and pro- 
gressively withdrawn, sometimes without contact, bringing the object 
into the patient’s vision being sufficient. When weak the groping 
movement may sometimes interrupted, repeated touch well 
vision being necessary. The groping movement generally maxi- 
mal when the patient looks the object but sometimes after one 
two tactile stimulations the groping continues with the eyes shut. 

point stimulation recommend especially the tips the 
first, second and third toes. 

Sometimes (Case 1), impulsive groping movement may also 
present: the existence object the neighbourhood the foot 
produces irrepressible tendency move towards this object. 
Sometimes alternate flexion and extension movements the toes occur 
together with the groping movements the foot. This flexion (grasping 
tendency) followed extension movement had fast quality 
Case whereas Case was slower. 

(b) Medial direction: Repeated stimulation the medial area the 
sole produces slow movement internal rotation and adduction 
the foot attracted magnet. This reaction opposition 
the forward groping produced when the patient sits the most 
favourable position well when lies bed; the first position 
produces displacement the fore-leg and foot towards the stimulating 
instrument, whereas the second position the heel remains fixed 
its initial position the bed, the anterior two-thirds the foot being 
the only part move. 

This medial rotation and adduction the foot, while the heels remain 
fixed the bed may also seen the grasping reflex the foot 
(Saenz Arroyo, 1955) children, when the same reflex being explored. 
our case, however, medial rotation and adduction the foot has not 
been obtained stimulation the toes but the medial plantar margin. 
Moreover, the medial groping, consisting adduction and medial 
rotation are much more evident, the lower limb moving whole, when 
the test carried out sitting posture. consider therefore that 
medial rotation and adduction, lying position, represent groping 
phenomenon which incomplete account the patient’s posture. 

(c) failed obtain laterally directed groping phenomenon 
touching the lateral part the foot, the last patients whom 
studied it. 

(3) The intensity the forced groping the are different 
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degrees intensity forced groping. This intensity varies from the 
impulsive groping, the most intense form groping, which the 
reflex cannot checked command, the slightest form this reflex, 
when the groping can checked request. 

(4) The forced rigidity the lower limb forced 
extension sometimes the only clinical evidence the groping; thus 
Case where found compulsive grasping and groping movements 
the hand well compulsive groping the foot, the forced extension 
being very intense, the inferior limb became rigid extension and could 
only with difficulty (and with great effort the patient’s part) brought 
back into flexed position, after lapse 30-40 seconds. The forced 
extension had intermediate intensity Case and least intensity 
Case (the leg could easily resume its initial position, this case). 

The forced extension clinically expressed the transformation 
movable flexible limb into extended rigid pillar. 

(5) The localizing value the forced groping the 
anatomical study was possible only one our cases. the first 
patients had frontal lobe symptoms, considering their clinical, electro- 
encephalographic and radiological signs, consider that the unilateral 
groping movement the foot, the absence signs motor dis- 
turbance has the same localizing value (i.e. lesion the contra- 
lateral frontal lobe) the forced groping the hand, with which 
coexists most cases. 

forced groping the foot (but more marked one side) 
was present patient suffering from presenile dementia (Pick’s disease) 
though there was bilateral frontal damage, was worse the contra- 
lateral side. 

the groping phenomena shown the last two patients with 
contralateral hemiplegia, believe that these cases has 
localizing significance, but probably analogous with the grasp-reflex, 
phenomenon present both patients. 


GROPING PHENOMENA NORMAL CHILDREN 

studied this phenomenon normal children aged from 
months years, the Children’s Home No. (Director Dr. 
Leibovici) and the infants’ home and day-nursery for children for the 
staff the 9th State Hospital Bucharest (under the direction 
Dr. Dumitrescu). 

have noticed our patients, the medial groping consists two 
parts, namely slight medial rotation and the adduction the foot 
towards the object. Medial groping children has third component 
consisting the adduction the soles until they grasp the stimulating 
our opinion more complete form the phenomenon 
form not met with patients since all our cases the medial 
groping was unilateral. 
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The following table gives the results obtained. 
Under Aged Aged Aged 


year 1-24 years 34-7 years 
MEDIAL tion 
out bipedal 
grasping 
bipedal grasping 
FORWARD 


*Merely slightly sketched phenomena. 


N.B.—The same child may present several the described phenomena once. 
The phenomena may unilateral bilateral. 


The first component the medial groping—the medial rotation 
the foot—is obtained stimulation the medial area the sole, the 
foot hanging loosely the leg being supported the examiner’s 
hand (in small children who make unco-ordinated movements). the 
table shows, the medial rotation phenomenon diminishes frequency 
the age increases, being only exceptionally encountered after years 
age; the extent the medial rotation movement diminishes similarly. 

The second component the medial groping movement consists 
adduction the feet response successive rhythmic stimulation 
the medial portions the soles (without the grasping the instrument), 
and was obtained fewer children. 

most cases, the medial groping has also third component finishing 
the grasping the instrument between the soles. This last part 
medial groping more often met and obtained per cent 
the children under years age, after which age disappears (see 
fig. 4A, B). 

believe that two forms groping the foot can considered— 
unipedal and bipedal. the known form grasping the foot 
(Schuster and Pinéas; Brain and Curran, 1932, and others) each foot 
alone grasps the stimulating instrument (unipedal grasping), whereas 
the grasping form described above, the object grasped with both 
soles (in more less marked rotation), the feet executing co-ordinated 
adduction (bipedal grasping). Whereas the course the unipedal 
movement, objects situated the transverse axis are grasped, the 
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bipedal grasping involves objects presented the cranio-caudal 
dorso-ventral axis. Actually, André-Thomas (1956) mentions that 
general the newborn child frequently displays co-ordinated reactions 
the legs contradistinction those the arms, which only show 
co-ordinated reactions Moro’s reflex. 

The forward groping found towards the end the first year and 
mostly encountered between and years age—to appear less often 
and sketchy form thereafter (3-4 cm. groping). 


DISCUSSION 


Two forms the groping phenomena were observed during onto- 
genesis: the first appear the medial one with its three aspects (medial 
rotation, adduction the soles and grasping the object and adduc- 
tion without grasping). The forward groping sets thereafter and, 
taking the other’s place, becomes more marked, both forms finally 
disappearing. 

Having discussed the general aspects the medial and forward 
groping movement children, will now discuss series special 
characteristics which seem interesting when compared with the phenomena 
observed patients. 

Besides the effect produced the tactile stimulation the medial 
portion the sole and the anterior portion the toes, studied 
several cases the effect produced the stimulation the lateral 
portion the sole; this stimulation most cases produced response, 
lateral groping movement failing appear. Nevertheless, found 
the following changes child: 

When the lateral portion the sole was touched, the child lifted his 
foot beyond the instrument and, with circumventing movement, 
brought the mid-line and grasped the instrument between the soles 
holding tightly; other words, the stimulation the lateral portion 
the sole produced the same effect that the medial one. 

The forward groping was unaccustomed intensity certain 
children, the leg lifted beyond the horizontal line extreme extension, 
that the child was forced place his hands the stool order 
stop himself from falling backwards. certain children, the extended 
position the leg persisted after cessation the stimulation; this 
phenomenon can compared with the forced extension described 
patients; both phenomena could interpreted phenomena tonic 
perseveration. 

The forward groping can checked most children command. 

The forward groping movement usually develops continuous 
movement; have sometimes observed pendular movements the 
foot, during the groping, with tendency hit the stimulating instru- 
ment. Alternate flexion and extension movements the toes during 
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the groping movement were seen other cases. The foot sometimes 
showed extension (see fig. 5). 

The mental condition the child was usually important producing 
the reflex, fear inhibiting it. 

must mention connexion with the predominance the forward 
groping movement and its relationship the foot which was 
investigated, that was more marked the right foot per cent 
the cases, and the left, per cent the cases which were left- 
handed); the intensity the reflex being equal the other cases. This 
difference the response may connected with the functional 
predominance the respective foot. 


THE GROPING PHENOMENA MENTALLY DEFECTIVE CHILDREN 


undertook the study the groping phenomenon the foot 
children with mental deficiency order see whether persisted 
beyond the age which ceases normal children. studied 
children—aged between and years—in the Infant Psychiatric 
Clinic the 9th State Hospital Bucharest, directed Dr. Sofletea, 
whom tender our thanks. will briefly relate the data obtained. 

The medial groping movement with the grasping the instrument 
was encountered only cases idiocy; both cases also presented 
forward groping phenomenon (see figs. 6A, B). 

found fragmentary form two other children; one, aged 
with right hemiparesis; the medial rotation the right foot existing 
this case became more pronounced through the stimulation the 
medial portion the sole; this position persisted for some time after 
cessation the stimulation. inconstant medial groping movement 
was present only the right foot. attempt medial groping the 
right foot was observed the other child, aged found forward 
groping other children aged and years respectively. 
least children affected mental deficiency (aged 10, 13, and 18) 
manifested groping movement. 

drew the following conclusions from these data: 

(1) The children with mental deficiency exhibit medial and forward 
groping movement the age which these phenomena longer appear 
normal children. This explained brain damage causing per- 
sistence more advanced age than usual. 

(2) certain sequence the onset these different forms the 
forced groping can observed these children well, but these 
cases depends more the severity the injury and the consequent 
lack maturation the central nervous system, than the child’s 
age. Thus the children who were the most backward (idiocy) exhibited 
the medial well the forward groping: have seen normal 
children the first disappear during ontogenesis the medial groping. 
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the other cases, the forward groping was the only one found. 
Finally, children with milder disorder showed none these reflexes. 


GROPING PHENOMENA THE FOOT THE NORMAL MONKEY 


The study the grasp-reflex the foot was made normal adult 
monkeys Brain and Curran and infant monkeys Hines (1942). 

Richter and Hines (1932), Fulton, Jacobsen and Kennard (1932) 
produced the grasp-reflex experimentally, while Bieber and Fulton 
(1938) observed forced grasping and groping the four limbs 
monkeys following injuries the sixth area. 

wish thank Prof. Al. Ciuca (of the Cantacuzino” Institute) 
who kindly allowed study normal specimens Macacus rhesus. 

chose two positions order investigate the groping: the 
first position the animal suspended its arms, pulled backwards, 
while the second seated, the lower limbs hanging freely. 

order study the forward groping movement, the handle the 
reflex hammer (held horizontal position, transversally the body’s 
axis) slowly drawn towards the legs, brought within the 
animal’s sight; few tactile stimulations are performed thereafter 
lightly touching the tip the toes; the forward groping movement 
consists sudden movement; the monkey throwing one both legs 
forward, opens the paw largely, grasps the stimulating instrument and 
leans upon it. the instrument slowly withdrawn while the monkey 
starts the movement, its leg will follow and grasp moment 
(see fig. 7). 

order obtain medial groping movement, which ends 
co-ordinated grasping movement both feet, the dorso-ventrally situated 
instrument touches both soles lightly with pendular movement; the 
animal closes the feet the instrument’s handle (the soles turned 
medially) and leans upon (see fig. 8). The same phenomenon occurs 
the handle presented vertically (in the cranio-caudal axis) the soles 
being this time directed cranio-caudally (see fig. 9). 

Thus investigating the groping phenomena, found medial groping 
movement ending through co-ordinated grasping the stimulating 
instrument all the monkeys, without exception. 

The forward groping reflex was inconstant and roughly sketched 
monkeys over years age; was present the animals aged 

may observed, the reflex was present most cases, although its 
frequent repetition short intervals often leads its disappearance. 
The monkey’s general condition plays important part the appear- 
ance this phenomenon. Fear, for instance, led the inhibition 
the groping, the animal failing answer the stimulation even mani- 
festing negative reaction (the withdrawal the legs during the tactile 


XUM 


4 


XUM 


THE GROPING PHENOMENA THE FOOT 229 


stimulation). Visual stimulation alone generally failed produce 
the reflex, repeated tactile stimulation being necessary for this purpose. 

Lastly may mention another phenomenon which was observed 
most monkeys; touching the lateral side the sole failed produce 
groping movement but produced instead encircling circumducting 
movement similar the one described children; the monkey’s foot 
passed beyond the stimulating instrument and was let down its outer 
side that the latter remained the medial side the sole and could 
grasped (search for the best grasping position). 


SUMMARY 


(1) forced groping the foot was found patients affected 
frontal injuries (of various The phenomenon was present 
the side the body opposite the injury. 

(2) Two aspects the reflex were noticed connexion with the 
direction the groping: namely forward groping consisting the 
leg’s progressive extension (the patient sitting with loosely hanging 
feet), and medial groping, characterized medial rotation and adduction 
the foot. 

(3) named extension” phenomenon characterized the 
fact that the inferior limb having reached position maximal exten- 
sion consequence anterior groping, becomes rigid this position, 
being only with difficulty brought back its former position. 

(4) Studying the groping movement the foot normal children, 
aged from months years, was observed that the medial groping 
phenomenon was present per cent the children under the age 
years, this form the reflex disappearing thereafter. Besides the 
two components medial groping described patients (medial 
rotation and adduction) third one present this age group, namely 
the grasping the stimulating instrument the two opposed soles 
terminal movement the medial groping movement. 

Considering these facts, believe that two forms the grasping 
the foot may described; the known one and the bipedal one, 
consisting the co-ordinated grasping the object with both soles. 

(5) The phenomenon forward groping sets later, children 
(towards the end the first year), and persists most cases the 
age years, being only rarely met with thereafter and then merely 
fragmentary way. The phenomenon was more marked the 
right foot per cent the cases. 

(6) The medial and forward groping movements studied children 
affected mental deficiency, aged from years disclosed some 
them the presence the phenomena age which they have 
disappeared normal children. 

(7) The groping phenomena studied Macacus rhesus monkeys, 
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aged between and years showed the constant presence the medial 
groping with the grasping the object, while the animals (the 
youngest) manifested the forward groping well. 
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PLATE 


Fic. 1A, (Case 1).—Forward groping the foot. Successive positions 
the right foot the patient who was sitting the bedside without touching the 
floor with his feet. The foot moves forward, attracted the stimulating 
object (reflex-hammer). 


Fic. (Case 1).—Forced extension the foot. Once the right foot, conse- 
quence the forward groping has reached position extreme extension, the 
limb persists this position taking the aspect rigid pillar; the same time 
slight extension the toes can observed. 


illustrate article Fradis and Botez. 


PLATE 


Fic. (Case 1).—Medial groping the foot. Successive positions the 
right foot the patient who was sitting the bedside without touching the floor 
with his feet. The right foot moves progressively towards the stimulating object 
(internal rotation and adduction). 


Fic. 3A, (Case 1).—Medial groping the foot. Successive positions the 

right foot the patient who dorsal recumbent position. The right foot moves 

medially pursuing the stimulating object (internal rotation and adduction affecting 
only the anterior part the foot, the heel remaining fixed). 


illustrate article Fradis and Botez. 
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PLATE XXIV 


Fic. 4A, B.—Bipedal grasping normal children. Normal child, months age, 
dorsal recumbent position. Successive positions the feet the course 
medial groping ending co-ordinated bipedal grasping the stimulus presented 

the cranio-caudal axis. The soles reached internal rotation degrees. 


| 
Fic. 5.—Forward groping the foot normal children. child aged 24. 
The right foot moves forward pursuing the stimulus. The right foot extends towards 
the leg and the toes extend towards the foot; the same phenomenon, but less 
marked, can observed the left foot. 
illustrate article Fradis and Botez. 
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PLATE XXV 


Fic. groping children affected mental deficiency. Child 
aged idiocy. The forward groping the left foot associated with the extension 
the foot towards the leg and the extension and slight spreading out the toes. 

grasping children with mental deficiency. The same child 
fig. 6A. Medial groping ending the grasping the reflex hammer between 
the soles internal rotation; the internal rotation less marked than the child 


Fic. Fic. Fic. 

Fic. 7.—Forward groping normal monkeys. Macacus rhesus, aged The 
monkey suspended its superior limbs, pulled backward the laboratory 
attendant. The right leg moves forward the reflex hammer (grasping finally). 
The reflex hammer held transverse position. 

Fic. 8.—Bipedal grasping normal rhesus, aged the 
same position fig. Medial groping ended the bipedal grasping the 
stimulating object presented the dorso-ventral axis. 

Fic. 9.—Bipedal grasping normal monkeys. Macacus rhesus, aged the 
same position fig. The monkey grasps the stimulating object presented 
cranio-caudal axis. 


illustrate article Fradis and Botez. 
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CENTRENCEPHALIC INTEGRATING 


WILDER PENFIELD 


WITHIN the higher brain-stem, there system nerve fibres, and 
grey matter, which connects the two hemispheres the brain. This 
system plays the major role the organization the function the 
two hemispheres. makes possible the selected and concerted cerebral 
activity that constitutes the indispensable accompaniment consciousness. 

The foregoing more than statement the hypothesis which 
adopted for own studies more than twenty years ago. The evidence 
was drawn from observation epileptic patients, and from neurosurgical 
experience. Others have made such assumption, doubt, long 
before that time and since. 

first effort put this conception into print (Penfield, 1938) 
concluded follows: “Finally, there much evidence level 
integration within the central nervous system that higher than that 
found the cerebral cortex, evidence regional localization 
the neuronal mechanism involved this integration. suggest that 
this region lies, not the new brain but, the old....” that 
mechanism, was argued, are located neuronal circuits which 
are most intimately associated with the initiation voluntary activity 
and with the sensory summation prerequisite 

The word was misleading perhaps, since cortex and brain- 
stem must always operate together.? But the hypothesis has served 
well during clinical and experimental studies the Montreal Neuro- 
logical Institute. has not suffered any basic contradiction that 
can discover although has been further elaborated. has formed the 
basis for many neurophysiological studies our laboratories, and 
others—particularly those Magoun and Moruzzi. 


1From the Montreal Neurological Institute and the Department Neurology 
and Neurosurgery, McGill University. 

2The word which was borrowed from Jackson, was given later. 
Those, who had been accustomed think the action the cortex isolated and 
somehow independent, assumed that higher isolated action was being suggested for 
the brain-stem. Cortex and brain-stem must obviously act unison. 
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1950 suggested that the adjective, might 
applied this system. The purpose the new word was call 
attention the great importance the integrative action within this 
centrally placed system. was hoped, the same time, emphasize 
the fact that recent evidence derived from neurosurgical procedures had 
shown that transcortical connexions were relatively 
less important for higher functions the brain. Complete section 
the human corpus callosum disturbs total brain function little not 
all, and removal adjacent convolutions disturbs the function 
remaining convolutions surprisingly little, the other hand, inter- 
ference with the brain-stem arrests the higher functions the brain, 
produces unconsciousness. This was pointed out, also, Jefferson 
and Cairns and their co-workers. 

Walshe (1957) has discussed Brain-Stem Conceived the Highest 
Level Function the Nervous made extended reference 
some own publications which mentioned the subject, although 
overlooked the 1950 article mentioned above. His critical dis- 
cussion welcomed, especially directed toward hypothesis and 
not against facts observation. But, unfortunately, Walshe has mis- 
interpreted meaning. write this note, therefore, correct major 
misunderstanding and the hope that others, who may interested, 
will draw their conclusions from own writings, such they are, and 
not from his analysis. 

There little virtue polemic writing. destroys friendship and 
brings benefit science. This paper sense either polemic 
personal. Perhaps should confess now that the paper which con- 
tributed Brain (1954) “Mechanisms Voluntary Movement,” 
was planned partly with the hope meeting his previously expressed 
objections. 

Let state once that have never thought consciousness 
having neural the brain-stem—nor the cortex 
either. There room place where consciousness dwells. But 
there place, region the brain, which neuronal activity makes 
conscious thinking possible. Consciousness exists only association 
with the passage electrical potentials through ever-changing circuits 
the brain-stem and cortex. One cannot say that consciousness 
here, there. But certainly, without centrencephalic integration 
non-existent. Thanks this central organizing activity, the cortex 
active ever-changing functional patterns. Who say, any 
moment, that brain-stem potentials are more important given mental 
process than those moving through the cortex? Who say the 
reverse 

Walshe believes that the hypothesis central organization through 
the brain-stem not accordance with the reasoning Hughlings 
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Jackson, and that runs contrary the findings Sherrington. That 
matter opinion, course. mind, both men might well 
have found some use for the word Furthermore, they 
would, they could review the evidence today, consider the concept 
consonant with their earlier thinking. Jasper and (Penfield and 
Jasper, 1954) have tested this hypothesis, integrating centrencephalic 
system, recently extended study epilepsy and cortical function. 
seemed clear that cerebral seizures certain types were caused 
initial discharge the areas grey matter that formed part the 
centrencephalic system the higher brain-stem. These attacks may 
easily distinguished from those that arise the cerebral cortex. 
They begin with loss consciousness and symmetrical electrographic 
discharge; and they produce characteristic rhythms. 

Hughlings Jackson called them level without the aid 
electroencephalography. called them that first (Penfield and 
Jasper, 1947) but later adopted the term 
indicate the location initial ganglionic discharge. This supports the 
point view that the centrencephalic system something more than 
bundle commissure fibres. has grey matter, well, which forms 
integral part the system. 

The whole conception has been rendered much more plausible the 
exciting discovery system connexions (non-specific) the 
reticular substance the brain-stem, demonstrated Magoun, Moruzzi 
and collaborators and workers our 
laboratories, led Jasper. 

Some the evidence that throws light central integration 
derived from experience with electrical stimulation during operations 
man and during experiments mammals. his address before the 
International Congress Neurology Brussels, 1957, Walshe 
referred the experimental work Hess. suggested that 
the introduction electrical stimulus into the thalamus hypothala- 
mus, Hess’ experiments, was like throwing spanner (we call this 
Canada!) into the machinery. 

This amusing simile has, it, half-truth. Electrical stimulation, 
although has added much recent scientific advance, does inter- 
fere with the function the grey matter locally, near the point electrode 
application. But may also cause physiological conduction, dromic 
conduction, along nerve fibres that normally connect that grey matter 
with other areas grey matter. Thus may activate neuronal 
mechanism distance and demonstrate its normal function (Penfield, 
1958). some cases electrical stimulation has been most productive 
new knowledge when does not mirror the functioning the 
unstimulated brain. 

Hess, (1956, 1957) himself, has also published discussion the 
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subject central integration. The title may translated: 
Between Psychical Events and Organization the this pro- 
found study, made every effort paint understanding picture 
total brain function including cortex and sub-cortex. 

What Hess has called must depend upon the 
streams neuronal activity that pass through the intricate and ever- 
changing patterns the brain, including brain-stem and cerebral cortex. 
The secrets what these patterns are, and how they are determined 
and controlled, will sought neurologists, neurosurgeons and 
neurophysiologists for very long time. 

The hypothesis discussed this note serving useful purpose for 
many workers who understand and find reasonable. Like all 
hypotheses, false, will set aside when better ones are brought 
forward. 
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INTERNAL HYDROCEPHALUS CAUSED 
PARASITIC CYSTS 


KUPER anp MENDELOW 
Department Neurosurgery, Johannesburg General Hospital 


AND 


PROCTOR 
South African Institute for Medical Research, Johannesburg 


INTRODUCTION 


THIS communication deals with the mode presentation Cysticercus 
cellulose and Cenurus cerebralis cysts the central nervous system. 
analysing cases seen over period five years are particularly 
interested describing cases which are sufficiently similar their 
clinical presentation grouped “posterior fossa syndrome.” 
these cases have been previously described Jacobson and Becker 
(1951). have not concerned ourselves with calcified cysts cause 
epilepsy, this has been frequently described. 


PATHOLOGY 


Three varieties tapeworm cysts are known affect the central 
nervous system. The pathological lesions related these cysts seen 
material our disposal have been described another paper one 
(N. P., 1955). relevant therefore recapitulate only the 
main features associated with Cysticercus cellulose and cere- 
bralis infestation. Hydatid cysts will not considered here. 

Cysticercus the larval stage the human tapeworm Tenia 
solium and the pig the usual intermediate host harbours the larval 
stage. However, humans eating food contaminated with ova 
absorbing ova shed the tapeworms they themselves harbour may 
become the intermediate host. the fresh state the cyst can easily 
recognized the fact that contains single prominent scolex. There 
are daughter cysts brood capsules. fresh microscopic preparation 
will reveal the features the scolex which possesses suckers and rostel- 
lum armed with double row hooklets. 
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Cenurus cerebralis the larval stage the dog tapeworm Multiceps 
multiceps. Humans sheep may become the intermediate hosts 
ingesting ova food contaminated dogs. the viable state daughter 
cysts brood capsules are found these cysts. the inner lining the 
cysts, numerous whitish nodules can seen which are fact multiple 
invaginated scolices. These also possess suckers and double row 
hooklets. Identification not always easy because the scolices are often 
difficult evaginate from the cyst wall. 

must emphasized that although presumed that these Coenurus 
cysts represent the larval stage the tapeworm Multiceps multiceps, 
final proof the true species can only obtained the development 
from these cysts, the adult worm the intestine susceptible animal. 
Fain (1956) has found similar cysts the brains animals and the 
subcutaneous tissue man the Belgian Congo, which represent the 
larval stage the tapeworm Multiceps brauni. 

Degenerative changes both Cysticercus cellulose and cysts 
are common, particularly the latter. such event becomes 
impossible identify the type cyst with certainty scolices and hook- 
lets are not usually visible. Histological examination will reveal the 
features tapeworm cyst but further identification not possible. 

The cysts that inhabit the ventricular system the brain may occur 
any part the system and frequently multiple cysts are present. The 
effects produced such intraventricular cysts consist firstly simple 
obstruction the cerebrospinal fluid pathways virtue their mass 
(fig. 1). This obstruction may complete but usually partial inter- 
mittent. Secondly, the cysts may evoke considerable degree ependy- 
mitis (fig. course may occur with without distinct attach- 
ment the cyst the ventricular wall. Ependymitis added factor 
the production obstruction narrow channels such the aqueduct 
ventricular foramina. 

the leptomeninges severe subacute chronic leptomeningitis 
evoked response the presence the cysts. This associated with 
considerable fibroblastic proliferation with thickening the meninges 
and occasionally cystic arachnoiditis produced. infiltrate con- 
sisting lymphocytes, plasma cells and eosinophil leucocytes usual. 
Foreign body giant cells are seen relationship the cysts themselves 
(fig. 3). This leptomeningitis frequently occludes the foramina the 
fourth ventricle and causes hydrocephalus. have also seen this pro- 
duced small single cyst embedded the wall the posterior part 
the fourth ventricle. Cranial nerves and spinal nerve roots may 
incorporated dense pia-arachnoidal adhesions. Racemose forms the 
cysts may occur with either type parasite (Bickerstaff, 1955; Becker 
and Jacobson, 1951). 

Cysticerci, course, are not infrequently encountered the brain 
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substance where they may calcify. yet there evidence that 
cysts ever develop the brain parenchyma. Their distribution 
appears confined the cerebrospinal fluid pathways. 


CLINICAL PRESENTATION 


The posterior fossa this group microscopically 
proved cases parasitic disease, Cysticercus cellulose was responsible 
for Cenurus cerebralis for and the exact type could not 
identified. comparison was made the clinical presentation cases 
with Cysticercus and but significant difference was found. 
The two types are, therefore, described one group. 

Sex.—There were males and females. 

Occupation.—Many the patients worked sheep farms the time 
admission. Those urban occupations had not all cases been 
associated with sheep farming. 

Age and length ages ranged from years the 
average being years. Length history varied from ten days twenty 
years. 

Symptoms.—Headache was complaint all the cases, and was 
suboccipital position. Vomiting occurred cases. Loss con- 
sciousness was feature cases and lasted from few seconds 
several hours. Generalized convulsions occurred cases, and focal 
epilepsy was present only case and this patient also had calcified cysts 
the cortex. Diplopia was complained cases, although this could 
not always confirmed examination. 

Cauda equina involvement, manifested either pains and numbness 
the distribution the sciatic nerve, weakness the lower limbs, backache 
sphincter disturbances, was seen cases. Patients were not always 
specifically questioned about these symptoms and their incidence may 
fact greater. One case, not included the posterior fossa group, 
complained pain both legs and the back. Exploration revealed the 
cauda equina involved meshwork adhesions consisting 
thickened arachnoid and degenerated cysts. 

Remissions were feature half the cases, and sometimes lasted for 
several years. 

Condition disturbances, which were non- 
specific nature, and could ascribed most cases raised intracranial 
pressure, occurred some cases. Disorientation, apathy and memory 
defect were the most frequent findings. 

Papilledema varying severity was virtually constant feature, 
being present out the cases. the obstruction the cerebro- 
spinal fluid pathways usually incomplete intermittent, lumbar 
puncture did not always show raised pressure manometry. 
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Cranial nerves were involved follows: fifth nerve, cases; sixth nerve, 
cases; seventh nerve, cases; tenth nerve, cases. 

The nerve involvement was minimal character and often gave rise 
differences opinion successive examinations. operation the 
lower cranial nerves were often embedded arachnoiditic process, not 
severe enough interfere completely with their function. 

Pyramidal involvement mild degree occurred cases. This 
manifested itself slight weakness increased reflexes one other 
side. 

Cerebellar signs, consisting minor degree inco-ordination and 
unsteadiness walking with without nystagmus, occurred cases. 


INVESTIGATIONS 


Lumbar puncture revealed raised pressure 250 mm. water 
more, all but cases. The cerebrospinal fluid all cases showed 
pleocytosis, the lowest total being leucocytes per c.mm. and the 
highest 171 leucocytes per c.mm. usually with lymphocytic preponder- 
ance. half the cases examined the sugar was below mg.%, the 
accepted lower limit normal, and cases below However, 
normal sugar did not exclude the diagnosis. Protein content was usually 
raised the region 70-80 the highest being 138 and 
only cases was within normal limits. Chlorides were invariably normal. 

Blood examination: The hemoglobin and white cell count were normal. 
Eosinophilia was not constant feature. The hydatid complement- 
fixation test was done cases and found positive 

X-ray the skull: cases abnormal calcification was found either 
the posterior fossa, chiasmatic region, disseminated throughout the 
hemispheres (fig. 4). few cases there was erosion the posterior 
clinoids and this sign was probably indication long-standing in- 
creased intracranial pressure. Unfortunately, most the cases did not 
have extensive radiological investigation the limbs and are therefore 
unable comment the frequency calcified cysts muscles. 

Air studies: all the cases there was marked symmetrical dilatation 
the lateral ventricles and often the third and fourth ventricles without 
displacement. This finding was revealed ventriculography carried out 
via indwelling intra-ventricular catheter inserted for the relief the 
hydrocephalus. those cases where was introduced into the 
ventricle, the usual finding was incomplete hold-up the medium 
the lower part the fourth ventricle and x-rays taken twenty-four 
forty-eight hours later often showed that some the opaque medium 
had passed into the basal cisterns, although the main column was still 
held the original site obstruction. the presence posterior 
fossa arachnoiditis, the showed characteristic 
‘fig. 5). 
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DIFFERENTIAL DIAGNOSIS 

(1) Tuberculous meningitis may difficult exclude due the 
similar cerebrospinal fluid findings, namely the pleocytosis, raised protein 
and low sugar. However, our cases were usually apyrexial and often had 
history many years, with remissions. 

(2) Tumours the third and fourth ventricle, which may cause cellular 
reaction the cerebrospinal fluid have also considered and excluded 
the history and air and studies. 

(3) number cases this series have the past been labelled 
encephalitis chronic meningitis. Recurrent attacks either are unusual 
and the latter diagnosis chronic source infection such cerebral 
abscess chronic ear discharge usually present. felt that endemic 
areas parasitic disease should excluded first. 

(4) Syphilitic basal meningitis can usually excluded the standard 
serological tests. 

(5) Torula meningitis may run course several months and give 
similar findings the cerebrospinal fluid but definite diagnosis may 
made the detection the causative yeast bodies the fluid. 

Surgical treatment.—Although realize that surgery likely prove 
disappointing were forced carry out palliative treatment because the 
patients usually presented with mounting intracranial pressure and 
threat irreparable damage vision. Ventricular drainage was used 
afford immediate relief raised intracranial pressure and facilitate 
investigations. Cessation drainage was followed rapid deterioration 
with cerebellar tonsillar herniation and medullary respiratory failure. 
the majority cases were left with alternative but explore the 
posterior fossa. operation, arachnoiditis and ependymitis were found 
the cases. The other findings have usually ranged from solitary 
cyst blocking the foramen Magendie, with arachnoiditis, literally 
hundreds small cysts packing the basal cistern and associated with dense 
arachnoiditis which the vessels and lower cranial nerves were enmeshed. 
some cases the cysts have been found only after careful search the 
para-medullary gutters, the cerebellopontine angle, anterior the medulla 
and one occasion the cisterna ambiens. Once the cysts have been 
dealt with advisable carry out ventriculo-cisternostomy (Torkild- 
sen’s procedure) even although there obvious obstruction the flow 
spinal fluid from the lateral ventricle the basal cistern. This pre- 
caution important because the possibility subsequent obstruction 
the aqueduct fourth ventricle. omitted this procedure case 
where the foramen appeared patent and post-mortem small 
cyst was found projecting from the lateral wall the fourth ventricle and 
blocking the foramen Magendie. This apparently had been the cause 
death. recent cases became obvious that although the short circuit 
was functioning, cerebrospinal fluid was stagnating the basal cistern 
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and could not absorbed owing the extensive arachnoiditis which 
prevented free circulation over the cerebral hemispheres. lumbar 
theco-peritoneal anastomosis was carried out and opening the theca 
the lumbar area, numerous cysts were encountered. These turn 
were responsible for the failure this latter procedure. Possibly 
direct ventriculo-peritoneal shunt would avoid the above hazard and might 
prove the procedure choice. 

Prognosis.—Of the cases operated on, have been traced. are alive 
having survived for periods from six months two years after operation. 
patients had theco-peritoneal anastomosis, one still hospital with 
little likelihood survival; the other died few weeks after operation. 
The prognosis has been much better those cases which solitary cyst 
with surrounding arachnoiditis has been encountered. 

The following the presentation and course typical case: 


Mrs. Housewife. Aged years. 

December Onset headache over the vertex, radiating into the neck, occurring 
attacks with sudden onset. Noticed double vision looking the left. Left 
arm and leg became clumsy and difficult use, but this was transient. 

February 1952: Treated elsewhere with Chloromycetin and Aureomycin for chronic 
encephalitis. Good response. 

July 1952: Lumbar puncture—pressure 200 mm. water. Lymphocytes, per 
c.mm. Polymorphonuclear leucocytes, per c.mm. Protein mg. per cent. Sugar 
not recorded. 

September 1952: Admitted this department complaining headache and 
vomiting. 

Examination.—Mental state—normal. Slight neck rigidity. Bilateral moderate 
Mild left sixth nerve paresis. Nystagmus. Mild left facial weakness. 
Motor power and co-ordination normal. Reflexes increased the left. Plantars 
bilateral flexor. sensory loss. 

count—leucocytes 9,600 per c.mm., eosinophil leucocytes 
per cent. Blood Wassermann and hydatid complement-fixation tests negative. 
X-ray skull—calcification above the anterior clinoids (fig. 4). 

Insertion intra-ventricular catheter and air replacement showed symmetrically 
dilated lateral, third and fourth ventricles without any displacement. 

September 22, 1952: posterior fossa exploration numerous parasitic cysts 
between the cerebellar tonsils and around the pons and were found. The 
patient made slow recovery and progressed favourably for approximately two weeks. 
She then developed increased intracranial pressure, not relieved frequent lumbar 
punctures. Very little spinal fluid was obtained this route. 

December 1952: right frontal flap was turned with view carrying out third 
ventriculostomy. Gross arachnoiditis was encountered the chiasmatic region. 
cysts were found. 

Her condition gradually deteriorated with the accumulation large amounts 
cerebrospinal fluid the posterior fossa decompression. There was apparent 
communication with the lumbar theca. The patient died January 23, 1953. Per- 
mission for post-mortem not obtained. 


Other modes mentioned above, case presented with 
purely cauda equina involvement and cases with signs space-occupy- 
ing lesion one other hemisphere. These cases had similar cerebrospinal 
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fluid findings the posterior fossa group, and parasitic cysts were found 
operation one the hemispheres the lateral ventricle. None 
survived longer than two years after operation, and post-mortems 
were done not known whether they had cysts the posterior fossa 
which might have led their eventual death. 


DISCUSSION 


Cases parasitic disease involving the posterior fossa are sufficiently 
characteristic their presentation enable them described 
group. possible, purely clinical grounds, make correct 
diagnosis pre-operatively most cases. 

few cases have suspected the diagnosis, but posterior fossa 
exploration have found only arachnoiditis and obliteration the 
foramen Magendie dense connective tissue. cysts were found 
for microscopical confirmation, these cases are not included here. One 
these cases, whom ventriculo-cisternostomy procedure was done, 
had multiple calcified cysts the muscles the extremities and radio- 
logical evidence partial block the posterior end the third ventricle, 
but cysts were found the posterior fossa. therefore seems likely 
that this country some unexplained cases posterior fossa arachnoiditis 
are caused parasitic cysts. 

few the patients had been diagnosed recurrent cases chronic 
meningitis encephalitis, owing the pleocytosis and meningitic signs. 

Palliative surgery, exemplified the Torkildsen procedure 
theco-peritoneal anastomosis has proved very disappointing. When these 
procedures become necessary the prognosis usually poor. 


SUMMARY 


cases parasitic disease the central nervous system due 
Cysticercus cellulose Cenurus cerebralis are described. The pathology, 
mode presentation, clinical findings, and operative results are discussed. 
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PLATE 


cyst extending into lateral ventricles from third ventricle with 
associated hydrocephalus. 


Fic. and severe ependymitis produced intraventricular 
parasitic cysts. 
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PLATE XXVII 


reaction can seen relationship the wall parasitic cyst. 


Fic. 4.—Lateral view skull showing calcification above the anterior clinoids. 


Fic. 3.—Severe meningeal thickening with inflammation. Foreign body giant cell 
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PLATE XXVIII 


Fic. showing dilated lateral ventricles. 
partially held 3rd and 4th ventricles which are central position. The 
characteristic “spottiness” seen the posterior fossa. 
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THE SPONGY TYPE DIFFUSE SCLEROSIS 


WOLMAN 


(From the Department Pathology, Hadassah University Hospital and the Hebrew 
University-Hadassah Medical School, Jerusalem, Israel) 


Less than cases the spongy type diffuse sclerosis have been 
described the world literature. Blackwood and Cumings (1954) have 
pointed out that the rarity the condition may only apparent the 
cystic change the brain tissue has probably been considered various 
observers post-mortem artifact. The following the report 
clinical and pathological study case the spongy type diffuse 
sclerosis with discussion the nature the process well the 
place this entity within the currently accepted classifications diffuse 
sclerosis. 


Clinical History 

male child aged months was admitted hospital because and 
pyrexia which had begun one day earlier. 

Family parents are Jewish immigrants from Poland. They and the 
5-year-old brother the patient were reported good health. 

Past child was born Israel. Delivery was normal. Immediately 
after birth partial quadriplegia had been observed. This remained unchanged and 
tremor the extremities was noted. Development was retarded—the 
child never sat stood nor did laugh talk. refused take solid food. 

the age weeks the child was sent foster home where remained until its 
admission hospital. 

admission, the patient was severely dehydrated; temperature was 42° and 
body weight kg. 

The head was symmetrical shape, with circumference cm.; the anterior 
fontanelle measured and was depressed. The eyes reacted light normally 
meningeal signs were found. Hypertonicity was noted all extremities and the 
plantar reflex was extensor both sides. 

Laboratory and blood picture were non-contributory. The 
power was volumes per cent the day admission. 

Treatment and course was achieved the intravenous 
administration M/6 lactate, physiological saline and per cent glucose; chloro- 
mycetin and vitamins were also given. 

The child’s condition improved the day after hospitalization degree which 
permitted oral feeding. Stools were first frequent, liquid and mucous, but the 
fifth day they became more solid. Cultures stools were negative for pathogens. 
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the sixth day hospitalization the neurological status was re-evaluated: the 
child was non-co-operative, disinterested its surroundings and was unable sit 
stand. The extremities were extended and spastic and the feet were plantar 
flexion. All tendon reflexes were hyperactive. Ophthalmoscopic examination revealed 
normal disc the right eye and blurring the nasal part the disc the left eye. 
X-ray examination the skull revealed separation the sutures and decalcification 
the region the sella turcica. Lumbar puncture yielded clear fluid under normal 
pressure. Pandy and Nonne were negative; the protein, glucose and chloride content 
the C.S was within normal range. There were W.B.C. per c.mm. C.S.F. 
smear the centrifuged deposit and culture the C.S.F. were negative for bacteria. 

The child was discharged the ninth day hospitalization and returned its 
foster home, apparently cured the gastro-enteritis. fortnight later was again 
brought the hospital, moribund with high fever and diarrhoea. reliable informa- 
tion could obtained regarding the child’s condition between its previous discharge 
from hospital and its readmission. expired twenty-four hours later. 

Autopsy was performed five and half hours after death. The body was cm. 
length. The only pertinent macroscopic features other than those seen the 
brain were pulmonary congestion and microscopically there was also evidence 
aspiration fatty material into the lungs. 


Macroscopic Examination the Brain 

The brain weighed 1,350 grammes; after its removal from the cranium was noted 
that the lentomeninges were congested and that the cerebral convolutions appeared 
flattened. Immediately thereafter the brain was suspended per cent solu- 
tion formalin tap water for about one month, during the first ten days which the 
solution was changed three times. Coronal sections thick were then made. 

The white matter both the cerebrum and cerebellum appeared greyish; was soft 
and the cut surface was depressed (fig. 1). most places the cerebral white matter 
was not well demarcated from the cortex. Here and there, mainly the corpus callosum 
and the bases the cerebral peduncles, distinct bands apparently normal white 
matter were seen; other areas the white matter appeared finely porous. There was 
dilatation the ventricles, but cavum septi pellucidi was present. 


Microscopic Examination the Brain and Spinal 

The following techniques were used: 

Sections from paraffin-embedded material, cut microns, were stained with 
hematoxylin and eosin, phosphotungstic acid-hematoxylin, toluidine blue for meta- 
chromasia and luxol fast blue (Pearse, 1955) for myelin. 

Sections from tissue embedded carbowax (Wolman, 1955), cut microns, 
were stained with Sudan III and the Bielschowsky method; Cajal gold-sublimate 
and Hortega methods were used for astroglia. 

Sections from celloidin-embedded blocks, cut 25-30 microns were stained with 
toluidine blue for metachromasia; for myelin, Sudan black and the Weil-Weigert 
method were employed. Sections were stained for glia the Holzer method. 

The histological examination revealed widespread absence myelin. most areas 
the brain the white matter was represented cystic tissue which myelin could 
found. The cysts varied size from 100 microns, approximately, and between 
them there was marked increase the number and size glial nuclei. The astroglial 
stains showed that the walls the cystic spaces contained thick branches fibrous 
astroglia (figs. 3). 

the spongy areas few oligodendroglial cells were found; this could best 
noted places where the demyelinated tissue bordered normal white matter 
(fig. 4). The special stains used failed show myelin breakdown products. 
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sudanophilic droplets metachromatic material was seen and proliferation 
microglial cells formation gitter-cells was found. some places the borderline 
between normally myelinated and spongy tissue there was evidence myelin degenera- 
tion the form bulbous globules and myelin figures. most areas spongy 
degeneration axons were either stained weakly silver impregnation not all; 
some areas, however, the axons were well stained (fig. 5), although there was evidence 
axonal damage represented localized swellings and granularity. 

many places the cystic tissue encroached the cortical grey matter (fig. 6), 
but most nerve cells appeared have suffered only the effects ascending degenera- 
tion. The layer was involved some places but spared others. There was 
evidence anywhere inflammatory reaction. 

Encroachment the spongy tissue the grey matter without severe damage 
the nerve cells was observed also the nuclei diencephalon, mesencephalon and 
pons. Fig. shows example this process the subthalamic nucleus. the 
cerebellum, the molecular layer appeared normal, while the Purkinje cell layer was 
spongy (fig. 8). The Purkinje cells themselves were few number and some were 
displaced into the molecular layer. Spongy change with intense gliosis was found the 
cerebellar white matter (fig. 9), while slighter spongy change, unaccompanied 
gliosis, was present the granular layer. the medulla oblongata slight loss 
myelin was noted the pyramids; the cells the inferior olivary nuclei were shrunken 
and hyperchromatic and around them network composed normal, partly demye- 
linated and completely demyelinated nerve fibres was seen. The whole the posterior 
part the medulla, lying approximately behind the plane the posterior margins 
the olivary nuclei, was affected spongy degeneration with gliosis. The nerve 
cells the floor the fourth ventricle were not severely involved and were distributed 
spongy tissue way similar the cells the subthalamic nucleus shown fig. 

the spinal cord the nerve cells appeared normal. the white matter there were 
ill-defined patches demyelination which were considered represent descending 
(Wallerian) degeneration. cysts and gliosis were found. 


DISCUSSION 


The clinical and pathological findings indicate that the case described 
one diffuse cerebral sclerosis the degenerative type. Similar cases 
have been reported Canavan (1931), who considered her case 
form Schilder’s disease, van Bogaert and Bertrand (1949), Meyer 
(1950) and Blackwood and Cumings (1954). The latter three groups 
authors considered the disease degenerative and abiotrophic. 
Meyer (1950) considered the process being essentially with 
infiltration the tissue protein-rich fluid. Blackwood and Cumings 
(1954) found markedly low content lipids the brain tissue; this, 
their opinion, indicated that the condition may due failure 
myelin formation rather than destruction myelin. 

The study the present case may have some bearing the problem 
classification diffuse degenerative cerebral sclerosis. With our present 
ignorance the most demyelinating processes, the best classi- 
fications appear those proposed Einarson and Neel (1938, 1940, 
1942, 1944) and Greenfield (1952). The group diffuse brain scleroses 
which are not inflammatory type (the degenerative forms, leuco- 
encephalopathies, leuco-dystrophies) divided Greenfield into three 
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subgroups, according the nature the catabolic breakdown products. 
Einarson and Neel include also fourth subgroup, the blastomatous, 
which will not considered here. The first subgroup included those 
cases which the breakdown products are mainly the second 
includes those which the main product metachromatic; the third 
group comprises those cases which the catabolic products induce 
the tissue cell reaction. 


seems likely that the myelin complex may break down different ways 
(cf. Kriicke, 1939) that various parts the complex may left 
the tissue while the others are quickly degraded farther. Thus, different 
catabolic pathways may find their histological expression the presence 
different histochemically identifiable metabolites the presence 
different tissue reactions the metabolites. the sub- 
group the lipid part myelin stays longest the tissue; the nature 
the lipid constituents myelin fairly well known (Johnson, McNabb 
and Rossiter, 1949; Brante, 1949; Edgar, 1955). the 
subgroup, the nature the constituent which remains the tissue has 
not yet been clarified. While there are indications that some the lipid 
constituents myelin are metachromatic (Brante, 1949), evidence has 
been adduced (Wolman, 1959 1957) for the presence acidic 
polysaccharides the myelin sheath. the globoid cell subgroup there 
histochemical evidence (Diezel, 1955; Hirsch and Peiffer, 1955; Stammler, 
1956) indicating that the compound responsible for the specific cellular 
reaction may glycolipid nearly insoluble water organic solvents 
and probably bound protein. The compound appears different 
from the pre-lipids and lipids found the sudanophilic subgroup. 


Although myelin breakdown products could seen the case here 
presented, the fact that histological evidence myelin degeneration, such 
myelin globules, was found indicates that the process was, least 
part, catabolic. The complete absence catabolic products may have 
been due the formation catabolites which were easily metabolized 
farther. Furthermore, the spongy appearance and the increased weight 
the brain indicate that this case increased quantity low- 
molecular catabolites may have been produced, thus leading the absorp- 
tion water. The attempt draw distinction between disturbed 
anabolism and increased catabolism such cases may artificial; 
single error metabolism may perhaps induce both inadequate anabolic 
and excessive catabolic processes, resulting deficient myelin formation 
and destruction formed myelin. 


Myelin breakdown products were absent also the other cases the 
spongy form diffuse sclerosis presented the literature. therefore 
suggested that the spongy form diffuse sclerosis included 
additional subgroup the degenerative type diffuse sclerosis (leuco- 
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PLATE XXIX 
(All reduced one-half diameter from the magnification stated) 


Fic. 1.—Coronal section through the brain. 
Fic. 2.—Pons. Cajal gold-sublimate stain. Astroglial proliferation between cystic 


spaces. 400. 


Fic. 

Fic. 3.—White matter cerebral hemisphere. Cajal gold-sublimate stain, Pro- 
liferation and hypertrophy astroglia. 360. 

Fic. 4.—Mesencephalon and the right, spongy white matter with almost 
complete disappearance oligodendrocytes; the left, normally myelinated white 
matter with regular distribution oligodendroglia. 135. 


‘ 


Fic. 
Fic. 5.—Pons. Bielschowsky. Partial preservation axons. 500. 


Fic. 6.—Cerebral cortex. and The spongy change the white matter (on 
the right) encroaches slightly the cortex. 150. 


illustrate article Wolman. 
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PLATE XXX 
(All reduced one-half diameter from the magnification stated) 


Fic nucleus. and The spongy change seen within the 
nucleus. 135. 


Fic. 8.—Cerebellum. and Spongy change the Purkinje-cell and granular 
layers and the white matter. Disappearance many Purkinje cells and displacement 
others into the molecular layer. 120. 


Fic. 9.—Cerebellum. and Spongy change the cerebellar white matter with 
diffuse gliosis. 120. 


illustrate article Wolman. 
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dystrophy), which all the breakdown products myelin are rapidly 
metabolized. 

This case also confirms number observations made earlier studies 
the same condition, quoted above: (a) the superficial similarity 
the lesions post-mortem artifacts; (b) that increased volume the 
brain does not necessarily indicate hydrocephalus space-occupying 
mass. 


SUMMARY 


The clinical history and the post-mortem findings the case child 
aged months which suffered from the spongy type diffuse sclerosis 
the brain are presented. Evidence adduced why the process should 
regarded demyelinative. The position the disease entity 
subgroup within the framework the diffuse scleroses discussed. 
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THE BLOOD-BRAIN BARRIER: EXPERIMENTAL STUDY 
WITH VITAL DYES 


BY 


From the Department Anatomy, University Cambridge 


TRYPAN blue, given intraperitoneal subcutaneous injection, has 
been extensively used test substance for the demonstration blood- 
brain barrier. Whilst most the organs the body are coloured the 
dye the central nervous system remains unstained, except certain special 
areas, and this absence macroscopic coloration has been taken 
indicate the existence barrier between the blood stream and the 
nervous tissue (see King, 1939, for review). 

adult animals the results trypan blue injection are clear-cut and 
the presence blood-brain barrier has been demonstrated this 
method many different species: the other hand neonatal and very 
young animals interpretation the findings following the injection 
trypan blue more difficult. the adult brain, staining the central 
nervous system occurs only certain regions such the chorioid plexuses, 
the area postrema, the sub-commissural body, the pineal gland and the 
tuber cinereum. The relationship these special areas the blood 
appears different from that the nervous tissue whole. 
King (1938) has put they are “in the nervous system but not it.” 
The same regions also stain the young animal but more deeply and gran- 
ules the dye can detected the brain some distance from these 
special areas (Behnsen, 1927; Penta, 1932). Stern and Peyrot (1927) found 
staining the brain very young animals when sodium ferrocyanide was 


used test substance. the basis these findings, and the staining 
the brain which occurs kernicterus, was postulated that blood- 
brain barrier did not exist neonatal animals. 

The effects brain wounds adult animals the penetration 
trypan blue have been described the classical paper Macklin and 
Macklin (1920) but similar studies have not been made young animals. 
The local penetration trypan blue after brain wounding adult animals 
produces clearly visible staining the surrounding nervous tissue. 


1On leave absence from Washington University, St. U.S.A. 
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The injury produces breakdown the blood-brain barrier and allows 
coloration the brain which quite different order from the 
penetration microscopic granules that occurs the brains very 
young animals. 

There some evidence that assessment the presence blood- 
brain barrier based the results intraperitoneal injections vital 
dyes may have given rise certain misconceptions. Furthermore the 
relationship between the presence the ground substance the brain, 
shown the periodic acid-Schiff reaction (Hess, 1953) the sul- 
phation-metachromatic reaction (Kramer and Windrum, 1954; Hess, 
1957), and the presence blood-brain barrier demands re-examination. 


MATERIALS AND METHODS 


adult and young rats, ranging age from newborn days old, were used 
the experiments. 


Method for Wounding the Brain and Applying Enzymes 

Brain wounds were made adult and young animals under ether 
the adult animals the hair the scalp was clipped and the skin incised over the 
parietal bone. After removal the periosteum dental burr was used bore 
small hole through the bone down the dura mater. hypodermic needle 
dissecting needle, hot cold, was inserted through the burr hole into the brain 
for short distance. The hole the skull was sealed with celloidin and the skin 
sutured. the young animals the needle was plunged directly through the skin 
and bone into the brain and the hole afterwards covered with celloidin. Subsequent 
examination showed that most the wounds had penetrated only through the cerebral 
cortex and the subjacent white matter while the thalamus and lower centres were 
only minimally involved. 

Hyaluronidase quantities from 300 units 1,500 units was dissolved 
ml. 0-9 per cent saline solution. some animals the solution was injected 
through the hypodermic needle used making the stab wound. other animals 
the wound was made first with dissecting needle and then the enzyme injected 
through hypodermic needle inserted into the wound. some experiments hyaluro- 


nidase was injected into one hemisphere and the same quantity saline 
into the other hemisphere. other experiments only one side the brain was used 


and the enzyme the saline was injected into alternate animals. 


Method for the Injection Dyes 

All the dyestuffs were injected either intraperitoneally subcutaneously. 

Trypan blue.—For adult rats trypan blue was given the quantities and according 
the method used Macklin and Macklin (1920). ml. per cent aqueous 
solution Griibler’s trypan blue were given intraperitoneally forty-eight hours 
before the animal was killed. second injection the same quantity was given 
twenty-four hours later. the animal was killed twenty-four hours after the 
operation, the first injection was given twenty-four hours before the operation was 
carried out. 

similar technique was employed study the blood-brain barrier newborn 
rats; these rats were injected intraperitoneally with 0-05 ml. trypan blue 
and the same dose repeated twenty-four hours later. The amounts trypan blue used 
for the young rats were approximately proportional their weights compared with 
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those the adult animals. These quantities were sufficient stain deeply the body 
tissues general. The animals were killed forty-eight hours after birth. Thus, al- 
though the rats were days old when sacrificed, the trypan blue had been injected 
just after birth and was circulating the blood stream when the animal was less 
than hours old. 


Indicator Dyes 

number dyes normally used hydrogen-ion indicators were employed 
the investigation: bromcresol purple, bromcresol green, phenol red and bromphenol 
blue. Sodium salts these dyes were prepared grinding 0-1 gramme the dry dye 
with the proper equivalent N/20 sodium hydroxide. The solution was filtered, 
and made volume ml. the addition 0-9 per cent sodium chloride 
(Wicks, 1952). adult rats single injection ml. was given intraperitoneally. 
the young rats the quantity varied from 0-1 0-3 ml. according the age the 
animal. Wounding the brain was carried out from five minutes two hours after 
the intraperitoneal injection, and the animais were killed from five minutes two 


hours later. 

Prussian Prussian blue technique described Stern and Gautier (1921) 
was also used study the blood-brain barrier young rats. per cent solution 
potassium ferrocyanide was injected subcutaneously intraperitoneally the 
proportion ml. per grammes body weight. After thirty minutes the animal 
was killed and the brain exposed. The brain was sectioned with knife, and 
per cent solution ferric chloride ferric sulphate was dripped from pipette 
the cut surface the brain. 

Histological examination.—The brains from adult rats which had been wounded 


after the intraperitoneal injection trypan blue, were fixed Rossmann’s fluid 
per cent formaldelyde. After dehydration, clearing and embedding paraffin, 
sections were cut and stained the periodic technique (Hess, 
1953). 

RESULTS 


The Blood-brain Barrier Adult Rats 

The results the experiments using intraperitoneal trypan and 
indicator dyes confirmed the generally accepted view, that for the adult 
animal barrier these substances present between the blood and the 
nervous tissue. staining the brain was obtained forty-eight hours 
after the intraperitoneal injection trypan blue, except the special 
areas, although the non-nervous tissues the animals were well stained. 
Similar negative observations were made rats which had received 


intraperitoneal injections indicator dyes. 


The Blood-brain Barrier Young Rats 

Trypan gross examination forty-eight hours after the intra- 
peritoneal injection trypan blue, the brains young rats from 
days age, did not appear blue. There was, however, blue staining 
around the pineal gland and the region the hypophysis. these 
sites the blue stain appeared penetrate for somewhat greater distances 
than the brains the adult animals. The remainder the brain was 
colourless the adult rats. Staining the dura mater and the tissues 
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the base the skull was well marked. The tissues the remainder 
the body were also stained blue. 

Indicator dyes.—Similar results were obtained with the hydrogen-ion 
indicator dyes employed. rats from newborn days old most 
the tissues the body were deeply stained within five ten minutes 
after the intraperitoneal injection the dye. When the animals were 
killed two hours after the injection, the dura mater and the base 
the skull were well stained, but the brain remained colourless except 
those specialized areas where the adult brain also stains. 

Prussian gross staining the brain could seen with the 
Prussian blue technique. The tissues the cranial base, the other hand, 
gave strong Prussian blue reaction. 


The Effects Brain Wounding Adult Rats 

Trypan results observed following hot stab wound the 
brain animals which had received intraperitoneal trypan blue, were 
closely accord with the findings Macklin and Macklin (1920). 
The three zones around the stab, termed these workers the coagulum, 
the intermediate zone and the peripheral zone could identified. Examin- 
ation the brain after cold stab wounds revealed much slighter penetra- 
tion the trypan blue, and those animals where small hypodermic 
needle was used for wounding penetration whatever could seen. 

Indicator dyes.—The brains rats which had been wounded after the 
intraperitoneal injection indicator dyes, showed comparable staining 
the brain around the site the wound. The penetration these dyes 
was, however, more rapid than that trypan blue. When the animals were 
killed thirty minutes after wounding (one hour after the intraperitoneal 
injection) the dye had penetrated far the trypan blue did forty- 
eight hours. 

Histological examination sections stained the 
periodic acid-Schiff technique showed that wounded brains there was 
area around the wound corresponding the intermediate and part 
the peripheral zone which did not stain. This unstained area graded 
insensibly into the surrounding brain which was periodic acid—Schiff 
positive. The periodic acid-Schiff negative area corresponded very closely 
extent with the area stained the trypan blue which had gained access 
the brain. 


The Effects Brain Wounding Young Rats 

Trypan was surprising find that young animals from 
days old the distribution the dye after wounding the brain appeared 
identical with that observed adult animals: the trypan blue-stained 
area corresponded closely, the adult, with the zones around the site 
the stab wounds. 
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Indicator that staining occurred more rapidly there was 
difference between the results observed with indicator dyes and those 
obtained after trypan blue injections. The amount penetration the 
dye was exactly comparable with that observed the adult rats treated 
similar manner. 

Prussian young animals when the injection potassium 
ferrocyanide was followed the making brain wound with heated 
needle the Prussian blue reaction was also obtained only the immediate 
vicinity the wound. 


The Effects Hyaluronidase the Blood-brain Barrier 

When wounding the brain, either hot cold stab, was combined 
with the injection into the wound hyaluronidase unequivocally 
greater penetration the brain was observed. some experiments with 
trypan blue and with indicator dyes appeared that the colouration around 
the site injection was little more extensive when hyaluronidase was 
injected, but other experiments the penetration was greater than that 
which followed wounding alone. Similar observations were made when 
saline only was used for the did not appear that hyaluroni- 
dase the quantities employed was more effective than saline promoting 
the diffusion the dyes. 

DISCUSSION 


The Development the Blood-brain Barrier 

The results the experiments described this paper indicate that 
for the newborn and for young animals there present blood-brain barrier 
the passage trypan blue and the indicator dyes used. 

The contrary view, that the blood-brain barrier absent very young 
animals, rests largely the findings Behnsen (1927) with trypan blue, 
and Stern and Peyrot (1927) with sodium ferrocyanide. Grontoft (1954) 
using perfusion technique rabbit foetuses, and and day old guinea- 
pigs did not find greater penetration trypan blue into the brain around 
these areas and did not agree with Behnsen’s observations. Even 
Behnsen’s observations the penetration trypan blue into the brains 
young mice are accepted they not necessarily indicate generalized 
absence the blood-brain barrier but only greater penetration the 
dye granules into those areas the brain immediately adjacent the 
regions such the pituitary body and the pineal gland, which stain even 
the adult. Stern and Peyrot were concerned primarily with the penetra- 
tion sodium ferrocyanide into the cerebrospinal fluid and their observa- 
tions the staining the brain itself were only incidental. The account 
their experiments does not make clear how much staining was present 
what situations occurred. may well have been, and the results 
the present experiments would support this, that the absence weakness 
the blood-brain barrier was again only the specialized areas. 
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Experiments with radioisotopes have also suggested that the brain 
the embryo and early postnatal rabbit there imperfectly developed 
blood brain barrier. Bakay (1953) has shown that more radioactive 
phosphorus (P32) concentrated the brains embryonic and newborn 
rabbits than the adult brain. points out, however, that this more 
rapid uptake may related the increased metabolism and faster turn- 
over the developing nervous system. From his experiments Bakay 
concludes that blood-brain barrier for radioactive phosphorus exists 
even for the but that the permeability this barrier greater 
than for the adult. 

the other hand Broman (1949) and Gréntoft (1954) have maintained 
that the newborn animal and the foetus there impermeable 
barrier trypan blue between the blood stream and the nervous tissue. 
Although their technique has been criticized Tschirgi (1952) the findings 
the present experiments support their observations regarding trypan 
blue and extend them include also number hydrogen-ion indicator 
dyes. may that the blood-brain barrier the foetus and newborn 
imperfectly developed and that the presence absence permeability 
depends some extent the test substance used. this respect 
interest that Stern and Rapoport (1927) did not find any generalized 
staining the brain young animals when trypan blue was used 
test substance. 


The Effects Brain wounds the Blood-brain Barrier 

Macklin and Macklin (1920) reported that hot stab wounds allowed 
localized penetration trypan blue which was taken macrophages. 
Their observations have been taken indicate that the hot stab caused 
breakdown the blood-brain barrier. The experiments reported here 
confirm the view that hot stab wounds adult animals produce break- 
down the barrier and permit the trypan blue the blood vessels 
diffuse locally into the brain. That uptake macrophages not essential, 
however, shown the experiments with indicator dyes which staining 
the brain around the wound was obtained within thirty minutes 
the injury. interest that the effects the brain young animals 
produced hot stab wounds appear almost identical with those 
observed adult animals. Local breakdown the blood-brain barrier 
vital dyes follows injury the brain hot stab and provides indirect 
evidence support the view that the absence colouration for the 
remainder the brain due the presence barrier the young 
animal preventing the entrance vital dyes from the blood stream. 


The Relationship between the Blood-brain Barrier and the Ground Substance 


The hypothesis has been put forward that the ground substance the 
central nervous system may importance relationship the presence 
blood-brain barrier (Hess, 1953: Woollam and Millen, 1954). Hess 
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(1955a) attempted correlate the presence ground substance 
demonstrated the periodic acid-Schiff reaction with the presence 
blood-brain barrier revealed trypan blue. Some the present 
observations would appear support such correlation. The area 
staining the brain trypan blue around hot stab wound corresponds 
closely extent with the area which yields negative periodic acid-Schiff 
reaction. This correspondence suggests that the ground substance this 
zone has been destroyed altered such way render longer 
capable taking the latter stain. 

the other hand young rats (up days age) ground substance 
seems absent, present only small quantities, between the 
cells the cerebral cortex (Horn and Hess, 1957), and this has been cor- 
related with the greater storage trypan blue the brain which said 
occur young animals. difficult reconcile the apparent absence 
the ground substance with the failure the brain young rats 
stain macroscopically with trypan blue indicator dyes, although such 
staining occurs the vicinity hot stab wounds. may that the 
ground substance though present insufficient amount 
different chemical state, which not revealed the periodic 
Schiff technique, provide more than partially effective blood-brain 
barrier. Careful examination the brains young animals reveals 
that the walls the blood vessels give positive periodic acid—Schiff 
reaction and are metachromatic after sulphation (Hess, 1957). This 
finding suggests that ground substance already present small amounts 
around the blood vessels and that this perivascular ground substance 
may importance preventing the dyes from having access the 
nervous tissue. 

This hypothesis receives support from the findings Mayer and Bain 
(1956) who used fluorescent dyes study the blood-brain barrier. From 
their observations they concluded that the chief barrier the entrance 
these dyes lay the outer wall the capillary endothelium 
and the glial plasma membrane.” From the work Dempsey and 
Wislocki (1955) known that this space filled with amorphous 
ground substance. their studies the deposition silver the 
brain following the administration silver nitrate the drinking water, 
Dempsey and Wislocki observed, with the aid the electron microscope, 
that the silver did not pass through this layer, although they were unable 
determine from their observations whether this layer the glial 
plasma membrane acted the hematoencephalic barrier. Such 
hypothesis does not, however, account for the failure trypan blue 
and indicator dyes diffuse widely throughout the brain substance 
young animals once the immediate perivascular barrier has been broken 
wounding the brain. would appear therefore that another factor 
possibly the neuroglia, may concerned preventing diffusion through- 


out the nervous tissue. 
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Wislocki and Leduc (1952) have suggested that for different test sub- 
stances the blood-brain barrier situated different levels. may 
that their interpretation correct the other hand the barrier may 
always the same situation but its permeability may depend upon the 
nature the test substance. That the permeability the barrier not 
uniform for all substances shown the ease with which crossed 
basic dyes and its behaviour after injury. Radioactive phosphorus, 
for example, which crosses the intact blood-brain barrier slowly, rapidly 
reached high concentration around the site brain wound (Bakay, 
1956). Although the concentration the isotope the damaged area 
diminished fairly rapidly after the injury, significant difference the 
permeability still remained after six weeks. the other hand when 
tested with trypan blue the barrier appears almost completely restored 
the end ten days (Macklin and Macklin, 1920), time which corres- 
ponds the reappearance periodic positive material 
the region the wound (Hess, 

The sequence events which follows brain wounding adult animals 
may follows. The wound ruptures the capillaries, and injures the peri- 
vascular ground substance thus allowing vital dyes (and other substances) 
gain access the intercellular spaces the brain. The ground sub- 
stance these spaces damaged destroyed for some distance from 
the wound and the dye thus able penetrate for the same distance. 
Penetration the dye beyond the area injury prevented the 


undamaged ground substance the surrounding uninjured areas the 
brain. 


The Effect Hyaluronidase the Ground Substance 

The results the present work indicate that, under the conditions 
the experiments, hyaluronidase has effect the ground substance. 
The injection hyaluronidase alone combined with the making 
hot stab wound did not produce significantly greater penetration the 
brain trypan blue indicator dyes. These findings are agreement 
with the observations Hess (1953, 1957) that the incubation the sec- 
tions with hyaluronidase has effect the periodic reaction 
the reaction the brain. Freedman 
(1953) has claimed that the incubation sections with hyaluronidase 
for five weeks influences the staining the brain with thionin 
effect the ground substance. has also been reported Bairati 
(1953) that injections hyaluronidase into the nervous system promote 
the spread India ink. Neither these observations receives support 
from the present work. 

CONCLUSIONS 

When trypan blue and hydrogen-ion indicators are injected sub- 

cutaneously intraperitoneally, macroscopic staining the substance 
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the brain occurs neither adult rats nor neonatal and very young 
animals. These findings suggest that blood-brain barrier present both 
the adult and the newborn animal. They are therefore agreement 
with the observations other workers respect the adult, but for the 
young they are contradiction the generally accepted view the total 
absence blood-brain barrier the newborn. may be, however, 
that the barrier less complete the young animal and that its perme- 
ability depends some extent upon the substance used test it. Such 
hypothesis would account for the greater concentrations found young 
brains workers who have employed radioisotopes their studies. 

The effects the blood-brain barrier produced wounds the brain 
adult and newborn animals are similar. local breakdown the 
barrier occurs and allows vital dyestuffs have access the nervous 
tissue. Macroscopic staining the brain occurs around the site the 
lesion, while more distant parts the brain remain uncoloured. When 
hydrogen-ion indicators are used, staining can seen within thirty minutes 
the injury and therefore cannot due the uptake the dye 
macrophages. 

The role the ground substance relation the blood-brain barrier 
remains uncertain. The close correspondence between the area staining 
with vital dyes the vicinity brain wounds, and the area giving 
periodic negative reaction suggests that the ground substance 
around the site the lesion damaged destroyed, and that this 
effect which allows the dyestuff diffuse into the brain substance. 
may be, however, that these two events are unrelated, for even newborn 
animals the colouration following wounding the brain localized 
the region the wound although ground substance can demon- 
strated the brain, except the walls the blood vessels, the 
periodic-acid Schiff technique. 

Hyaluronidase appears have effect vivo the ground substance 
the brain and its use does not enhance the penetration vital dyes 
after wounding the brain either adult young animals. 

The possibility remains that vital dyes such trypan blue, and the 
hydrogen-ion indicators are not valid substances for the demonstration 
the presence absence the blood-brain barrier. Their ability 
failure penetrate the nervous tissue may perhaps depend factors 
which are not directly related the factors which determine the existence 
barrier between the blood stream and the nervous system. 


SUMMARY 


study the blood-brain barrier young rats using trypan blue, and 
hydrogen-ion indicator dyes indicates that, contrary the generally 
accepted view, blood-brain barrier these substances present 
birth. 

The observations earlier workers the breakdown the blood- 
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brain barrier adult animals after brain wounds, have been confirmed. 
has been found that brain wounds young animals also cause damage 
the blood-brain barrier, and allow dyes gain limited access 
the brain. The behaviour the blood-brain barrier relation wounding, 
tested with vital dyes, appears identical the young and the 
adult animal. 

The hypothesis put forward that the ground substance immediately 
surrounding the blood vessels may play important role the mainten- 
ance the blood-brain barrier. This perivascular ground substance can 
detected with the periodic reaction young animals before 
the intercellular ground substance gives positive reaction. 

Hyaluronidase injected intracerebrally appears have effect 
the penetration the brain vital dyes. 
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THE DIAGNOSIS AND TREATMENT WILSON’S DISEASE 


Metabolic Department, Royal Victoria Hospital, Belfast 


all clinical entities, hepatolenticular degeneration easy 
recognize when presents itself easily recognizable form. But 
the original picture the syndrome—so clearly drawn Kinnier 
Wilson (1912)—has become clouded the progress events. Firstly, 
because advancing knowledge exposed its widely varying manifestations, 
and secondly because subsequent case reports described associated 
hepato-cerebral changes, entirely different etiology, which corresponded 
closely those Wilson’s disease virtually indistinguishable 
from it. 

The metabolic disturbances now understood the underlying 
basis the condition, have brought about fundamental change 
approach it. But these anomalies are already danger being 
submerged morass abstruse and wellnigh 
chemical data—only vaguely grasped technical experts, and wholly 
unintelligible clinicians. 

Yet, spite the confusion which exists, regarding the explanation 
the metabolic phenomena, their undoubted reality practical 
importance. The application them problems diagnosis and 


treatment the object this paper. 


METHODS 


Aminoacid chromatography was carried out urine samples representing 250 
total nitrogen the technique Datta a/. ninhydrin sprayed sheets 
were evaluated visually achieve approximate comparison between the amounts 
the different amino-acids excreted. 

Copper estimations serum and urine were carried out the method Eden 
and Green Copper oxidase activity serum was estimated this laboratory 
simple colorimetric technique (Ravin, 1956). this technique serum 
allowed react under controlled conditions with p-phenylenediamine 
coloured oxidation product the amine measured. Results are expressed terms 
the optical density the final solution. Ravin cites values 
representing the normal range, with cases proven hepatolenticular degeneration 
giving figures The estimations carried out the serum from Cases 
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and Dr. Cumings were performed the manometric technique. 
estimations were performed Dr. Cartwright using 
immunochemical method (Cartwright: personal communication). 


TABLE CLINICAL AND LABORATORY FINDINGS 


Case Case 


Clinical picture 


Involuntary 
movement. 
Dysarthria; 
epileptiform 
attacks; cal- 
cified areas 
brain. 
order 


Hepato- 
splenomegaly. 
neuro- 
logical dis- 
order 


Brother 
Case 


Normal 


Case 


Hepatic cir- 
rhosis. 
Porto-caval 
Hepato- 
cerebral 
degeneration 


rings 


Present Absent 


Relevant family 
history 


Cousin 
Case 


Brother died 
Wilson’s 
disease 


Absent 


Absent 


Cousin 
Case 


Nil 


Aminoaciduria 


Present Present 


Serum copper 
(normal 
112 


Absent 


Ceruloplasmin 
(normal 


15-5 
mg.% 


9-4 
12:2 mg.% 


Serum copper oxidase 


Cumings 
Normal: 


hr. 


Ravin Method 

Normal: 

Wilson’s disease 


hr. 


Urinary copper 


(24-hour excretion) 
Normal: 0-26 


Urinary cu/24 hr. 


after BAL 


pg. 


2,835 pg. 146 


BRAIN—VOL. 


Present 


21-5 


0-14 
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Case 1.—H. University student, aged 20, whose history has been reported 
elsewhere (Warnock and Neill, 1954). case hepatolenticular degeneration 
without neurological symptoms, but with hepatosplenomegaly and corneal pigment- 
rings. exhibits both hypercupruria and hyperaminoaciduria well other 
significant biochemical findings (see Table I). Treatment, from 1948 onwards, 
consisted ten-day courses dimercaprol (BAL) three-monthly intervals. 
March 1955 developed pleural effusion indefinite origin. There was 
evidence tuberculosis. Treatment with streptomycin and isoniazid was given, 
however, and administration BAL was abandoned for year. There was 
advancement hepatolenticular symptoms during this time and, subsequently, 
seemed possible that isoniazid might have had some effect controlling copper 
metabolism, series copper-excretion estimations relation this drug, were 
made (see fig. 3). 

Dimercaprol has now been abandoned altogether and replaced penicillamine. 
Clinically there sign deterioration, and still free neurological symptoms. 


Case 2.—P. C., youth aged 17, full cousin Case was one 
number relatives investigated the course genetic study which search 
was made for abnormalities amino-acids and copper metabolism, well for 
possible hepatic and neurological disorders (Warnock, Stevenson 

restless, fidgety disposition with tendency sudden jerky movements 
the limbs. Speech has, times, been noticeably indistinct and transient diplopia 
occurred several occasions. December 1952 had the first series 
epileptiform seizures. Examination revealed positive neurological signs, with 
the exception athetotic movements the lower limbs. Kayser-Fleischer rings 
were not present, nor have they developed since then. There history 
hepatic symptoms, but the liver edge palpable. Hepatic function tests are normal. 
Radiographs the skull showed some calcified areas the left parietal region. 
These were further localized, air encephalography, the choroid plexus. There 
was evidence space-occupying lesion, and electroencephalography was 
normal. Blood calcium-phosphorus balance studies—in view the calcified areas 
the brain—were also normal. 

Aminoaciduria, including marked excess glutamic and aspartic acids, present 
and there are changes copper metabolism closely resembling those Wilson’s 
disease (see Table The significance these findings heightened contrast 
with simultaneous investigation his elder brother (J. C., anormal, healthy subject) 
the results which are quoted the table, for comparison. 


Case 3.—T. man aged 55, with history chronic alcoholism for twenty 
years; jaundice 1942; syphilis 1943; and small hematemesis 1952. 

March 1953 was admitted hospital following recurrence 
with melena. Investigations revealed portal hypertension and cesophageal varices. 
operation hepatic cirrhosis and splenomegaly were found. 
anastomosis was performed. then began develop episodes mental con- 
fusion, accompanied tremor the hands and blurred vision, well personality 
changes and abnormalities behaviour. account the case, that stage, was 
given Hurwitz and Allison (1955) which they discussed various factors the 
the neurological symptoms. Neurosyphilis and 
ruled out. insignificant degree aminoaciduria together with raised serum and 
urinary copper levels (228 per cent; 230 hours) were thought 
consistent with the known presence hepatic cirrhosis. Later studies, however, 
disclosed more emphatic aminoaciduria, with particularly high output glutamic 
and aspartic acids. Copper-excretion tests, provoked BAL, showed clearly 
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abnormal response (see Table I). Subsequent copper investigations (July 1956) 
revealed that the patient had developed state hypocupremia, and deficiency 
ceruloplasmin. 


The clinical picture, meanwhile, has become suggestive Wilson’s disease, 
that dysarthria, dysphagia, continuous grimacing, and tendency 
laugh irrationally—as well movements the upper limbs and 
flapping tremor the outstretched hands. 

Repeated slit-lamp microscopy failed detect any sign Kayser-Fleischer rings. 


DIAGNOSIS 

The impressive volume biochemical data Wilson’s disease, 
which has accumulated over the .past decade, includes great deal which 
immediate clinical import. But certain salient points can 
linked form chain evidence which should, theoretically, 
useful diagnostic basis. 

Briefly stated, with reference the authors who first demonstrated 
them, these points are: hyperaminoaciduria (Uzman and Denny-Brown, 
1948); hypercupruria, with increased copper output after dimercaprol 
(Mandelbrote 1948; Cumings, 1951); low serum copper content 
(Bearn, 1953; Bearn and Kunkel, 1954); deficiency the copper- 
binding globulin (Scheinberg and Gitlin, 1952); and 
reduction serum copper-oxidase activity (Bearn and Kunkel, 1952). 

examine these individually evident that some the links 
the chain are weak enough cast doubt upon its validity diagnostic 
instrument. Aminoaciduria perhaps the weakest all, since 
found many other conditions and not, fact, constant feature 
the disease question (Stein, Bearn and Moore, 1954; Cartwright 
al., 1954; Bearn and Kunkel, 1954; Walshe, 1956). Nor the 
aminoaciduric pattern characteristic one, even when present— 
although the chromatographic appearances (fig. these cases 


Case Case Ill 


@17 


Fic. 1.—Urinary amino-acid chromatograms. The circle areas are proportional 
the relative amounts the different amino-acids excreted. phenyl- 
alanine; tryptophane; leucine; valine; -aminoctanoic acid; -amino- 
isobutyric acid; alanine; glutamine; 10, threonine; 11, glycine; 12, serine; 13, 
taurine; 14, glutamic acid; 15, aspartic acid; 16, cys eic acid; 17, p-ethanolamine 
phosphoric acid; 18, arginine. 


Case 
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correspond closely known cases Wilson’s disease previously 
investigated this laboratory (Warnock and Neill, 1954). 

Hypercupruria, likewise, not itself diagnostic, since occurs 
other diseases—notably biliary cirrhosis (Bearn and Kunkel, 1954). 

The value dimercaprol diagnostic agent depends upon its 
success evoking very high copper output but, Bearn (1956) has 
shown that some patients are BAL-resistant, with response what- 
soever this drug, one cannot depend for the 
mine also valueless diagnostic agent, since provokes high urine 
copper output normal subjects (Walshe, our experience, 
however, the effect BAL has always been most impressive (viz. Case 1). 
feel that the BAL-response Case proves nothing. Case 
was quite emphatic. 

low plasma copper level helpful, especially conjunction with 
hypercupruria (Case and Case 3), but isolated finding mis- 
leading. occurs some other conditions—e.g. the nephrotic syndrome, 
idiopathic hypoproteinemia, and sprue—as well newborn infants 
disease (Bearn and Kunkel, figure lower than per cent 
rare healthy subjects, but has been recorded low per cent 
(Markowitz this respect, only our first case convincing. 
Case hypocupremia, though definite, not associated with excessive 
cupruria. Per contra, Case shows definite BAL-response but with 
cupremia the borderline normal. 

levels should good index, since this quite 
characteristic the disease, and well shown Case Case 
sufficiently low, but Case can scarcely accepted definite 
enough. Cartwright’s experience mg. per cent the lowest 
figure ever recorded normal subject, whereas the highest obtained 
any case Wilson’s disease was mg. per cent (Cartwright, 
1954). 

Reduction copper-oxidase activity has been claimed the most 
consistently abnormal finding, and recommended screening 
test doubtful cases (Ravin, 1956). other disease, stated 
(except occasional case frank nephrosis), associated with this 
abnormality. that assumption our Case disqualified, though 
not Case 

Despite the weakness some its components, this chain 
biochemical changes, when complete, represents state altered meta- 
bolism quite bizarre and unmistakable. yet, known disease has 
ever reproduced identical state affairs. 

Since Case exhibits all the expected abnormalities diagnosis might 
have been made that basis alone. But, fact, the nature the 
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disease had already been confirmed the presence corneal pigment 
and the previous death brother from the same disorder. 

Cases and emphasize the difficulty identifying isolated suspects 
without familial incidence, Kayser-Fleischer rings. 

Case the association epileptiform attacks with involuntary 
movements and calcium deposits the brain, one which known 
occur parathyroid deficiency (Robinson, Carmichael and Cumings, 
1954; Willison and Whitty, this, however, there was 
evidence. Biochemical findings would have wholly unequivocal 
justify diagnosis hepatolenticular degeneration such circum- 
stances. this instance they are almost convincing and difficult 
see why there should abnormalities nearly corresponding those 
Case (whilst his brother shows none these changes) unless 
process developing Wilson’s disease. The case was, fact, listed 
with number others, illustrate typical laboratory data Wilson’s 
disease (Markowitz 1955). 

alternative explanation that genetic influences have determined 
the appearance metabolic disturbances without the usual clinical 
manifestations which accompany them. 

Case belongs the heterogeneous group hepatic encephalopathies 
mixed etiology. describing somewhat similar case, Greenfield 
(1954) pointed out that could reasonably classified Wilson’s 
disease the clinical and histological evidence. posed the question 
whether, view the not uncommon occurrence such cases 
(Wilson’s disease) can still regarded clinico-pathological entity. 
This suggestion seems ignore the importance the Kayser-Fleischer 
rings—which still remain the one and only unmistakable clinical sign— 
and the excessive accumulation tissue copper—which alone dis- 
tinguishes it, pathologically, from all other conditions, including those 
histologically resembling it. significant that amongst the numerous 
comparable cases the literature, not one has shown either these 
characteristics. would interesting, none the less, know how 
many Wilson’s original cases (1912) had corneal pigment, for was 
unaware its existence that time. 

Our own case is, the best our knowledge, unique displaying 
both reasonable clinical resemblance, and passable biochemical 
similarity, the modern conception hepatolenticular degeneration 
yet, the same time, corneal pigment. 

Amongst the growing list cases reported since the metabolic 
changes became widely known, there has not been single authentic 
example without Kayser-Fleischer rings. 

The present case may, perhaps, indicate that ordinary hepatic cirrhosis 
and metabolic changes the kind associated with hepatolenticular 
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degeneration—which, true, would support Greenfield’s contention. 
But must reject the conclusion that is, fact, case Wilson’s 
disease unless, and until, the presence corneal pigment and tissue copper 
storage can proved. 

summary, also, conclude that laboratory findings are seldom, 
ever, capable establishing firm diagnosis isolated cases, without 
the presence the one pathognomonic physical sign—namely Kayser- 


Fleischer rings. 


TREATMENT 


The quest for rational treatment Wilson’s disease, hitherto based 
upon logical premises other than symptomatology, has resolved 
itself into the problem finding suitable copper-influencing agent. 
This problem has been approached both from the aspect increasing 
copper excretion (with dimercaprol, amino-acids, high- 
protein diets, cortisone, ACTH, from that decreasing 
copper absorption (e.g. with oral potassium sulphide, ion-exchange 
resins). 

Dimercaprol has been the most consistently successful drug, but has 
obvious disadvantages, namely its unsuitability for long-term administra- 
tion owing undesirable side-effects, its occasional painful local 
reactions and the fact that cannot self-administered. The essential 
requirements for successful oral treatment have been stated Walshe 
(1956) and are: (1) that the drug should have toxic side-effects; 
(2) should easily soluble, therefore quickly (3) should possess 
one more stable groups, and thus capable taking tissue 
copper and eliminating from the body. 

Case already mentioned, was well controlled dimercaprol 
until the appearance pleural effusion when BAL 
and replaced streptomycin and isoniazid. The effusion subsided 
and further hepatolenticular symptoms developed—although BAL 
was withheld for year. 

Isoniazid known chelating agent with powerful affinity for 
various metals, including copper (Albert, 1956), and has been claimed 
that its effect tuberculosis due the formation isoniazid- 
copper complex (Cymerman-Craig, therefore seemed possible 
that had been some benefit our patient maintaining high 
urinary copper loss, the absence BAL. Moreover, shown 
have this effect, would also satisfy the criteria mentioned Walshe. 
Enquiries into this question, however, indicate that has such action 
(fig. and, indeed, provoked greater copper-excretion response 
normal subject, simultaneously investigated control (C. W.). 
infer, from this, that tissue copper Wilson’s disease exists 
different chemically-bound state that tissue-copper normals. 
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Bal Isoniazid Penicillamine 
2400 800 800 250 400 250 3x05 3x05 
mg. mg. mg. 


hrs. 
nN 


So 
o 


_ 
wn 
o 


URINARY COPPER, 


4235 67? 
DAY 


Fic. chelating agents the urinary copper excretion Case The 
immediate return pre-treatment levels after cessation penicillamine administra- 
tion contrasts with the slower fall after BAL. 


Penicillamine cysteine) the contrary, appears satisfy 
all the essential requirements and has the property mobilizing copper 
remarkable degree—both normal subjects and patients with 
Wilson’s disease, Walshe (1956) has convincingly demonstrated. 

The response penicillamine, our case, was satisfactory (fig. 
though not impressive with BAL, this particular instance. The 
twenty-four-hour response, during treatment, was not great with 
dimercaprol and the post-treatment copper excretion immediately 
reverted pre-treatment levels. Maintenance therapy, involving 
total daily intake 1-5 grammes penicillamine for two days each week 
(penicillamine hydrochloride; two 150-milligramme gelatine capsules, 
five times day) has been given for the past eighteen months. 

spite the somewhat lesser degree twenty-four-hour copper 
elimination, this regime should prove quite effective the previous 
three-monthly courses BAL. 

The clinical response cannot, course, easily assessed case 
without neurological symptoms but, have emphasized before 
(Warnock and Neill, 1954) the pre-neurological stage the proper time 
institute treatment the inexorable course the disease 
arrested. And this, turn, depends confirmation the diagnosis. 
Hence the priority given diagnostic considerations the above 
discussion. Hence, also, the reason why have not subjected Cases 


and the same treatment. 


3000 
DAY DAY 
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SUMMARY 


The laboratory diagnosis Wilson’s disease discussed and evaluated 
with reference cases. One proven case, without neuro- 
logical involvement; the second, unclassifiable case with epileptiform 
attacks, but with metabolic anomalies nearly identical with Wilson’s 
disease; and the third, middle-aged man with hepatic cirrhosis who 
developed more less typical neurological manifestations Wilson’s 
disease (as well biochemical changes similar it) following porto- 
caval anastomosis. Neither the latter showed any corneal pigment 
rings. 

concluded that laboratory evidence seldom, ever, definite 
enough confirm the diagnosis, isolated cases, without the presence 
Kayser-Fleischer rings. 

The effects, copper excretion, BAL, isoniazid and penicillamine 
Case are described and compared. 
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NOTICES RECENT PUBLICATIONS 


INTRACRANIAL TUMOURS 


Brain Tumors. Their biology and pathology. Translated 
ROTHBALLER and 1957. Pp. 308. New York: 
Springer Publishing Company, Inc. Price $9.50. 

Those acquainted with Professor Ziilch’s splendid section intracranial 
tumours the Handbuch der Neurochirurgie (vol. 1956) will appreciate 
this abbreviated survey, translated from the second edition (1956) the 
German work. The Montreal translators have done good job and are 
assured that the authenticity the text has been secured close liaison 
with the author. seldom that the English reader left doubt about 
the meaning intended. The book designed for the clinician well the 
pathologist; hence considerable space given the statistics, preferential 
sites and biological behaviour intracranial tumours. 

Ziilch’s style didactic and variety vexed questions are dismissed with 
dogmatic assurance. Much this perhaps inevitable work this 
character and readers will find more extended discussions the Handbuch 
mentioned above. Not all will share the translators’ enthusiasm for the 
Germanic use homely comparisons terms nuts, beans and forth. 
These can misleading: thus the American (recently seen 
U.S.A. journal standard comparison) different sort eatable 
other countries! And everybody familiar with the features (p. 131) 
Cream Wheat? 

The production the book leaves nothing desired: the illustrations 
are excellent and ample bibliography (41 pp.) appended. The high 
price must regretted for would-be readers this side the Atlantic. 

DOROTHY RUSSELL. 


Congenital Arteriovenous Aneurysms the Carotid and Vertebral Arterial 
Systems. OLIVECRONA AND LADENHEIM. 1957. Pp. 
Berlin: Springer-Verlag. Price DM.68. 

This monograph based survey some 125 patients with cerebral 
arteriovenous angiomas who were seen Professor Olivecrona’s clinic 
Stockholm between 1923 and 1955. not intended exhaustive 
review, although over references the literature are listed. 

The first third the book taken with consideration the classifi- 
cation, pathology, location and physical characteristics these 
malformations. Included closely reasoned somewhat theoretical account 
the circulatory changes which can expected occur the vessels feeding 
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and draining the angioma and the arterial network peripheral the fistula. 
pointed out that often possible demonstrate angiography that 
large segments the cerebrovascular tree fill but poorly with blood. This 
finding, attributable the paucity effective collateral anastomoses peri- 
pheral the arteriovenous communication, equated with undernourishment 
brain tissue these regions. will recalled that Olivecrona and his 
colleagues consider that dementia, which approximately one-half their 
patients showed varying degree, due such cortical malnutrition. 
seems equally likely, however, that other factors, including the space-taking 
properties the angioma, are responsible for this clinical effect. 

twelve instances the lesion was supplied largely, not exclusively, 
one the external carotid arteries; being situated extra-cerebral 
structures and within the brain. The authors point out that the latter 
often present great surgical difficulties and the importance such cases 
visualizing angiography both the internal and external carotid circulation 
rightly stressed. 

The remainder the work includes brief consideration the principal 
symptoms and signs and more substantial section devoted the surgical 
treatment these lesions. Radiotherapy summarily 
wish take strong stand against the revival this ineffectual form 
Total excision the malformation was accomplished 
instances with overall mortality per cent. per cent survivors 
were able resume work; only few had such minor disabilities 
occasional fit. comparison, the patients who were not operated 
died within seven years. Though the authors estimate that “the outcome 
per cent the patients leaving the hospital without surgery will 
unsatisfactory within period seven years” open question based 
the follow-up patients with inoperable angiomas, one likely 
dispute their conclusion that surgery justified when the lesion can removed 
without undue risk the patient. 

This book, which lavishly illustrated with large number superbly 
reproduced angiograms, will interest many neurologists and neurosurgeons 
although regretted that some aspects the subject, notably the 


symptomatology, are given but scant attention. 
HAMILTON PATERSON. 


NEUROPHYSIOLOGY 


Physiology the Nervous System. GEOFFREY WALSH, M.A., 
M.R.C.P. London: Longmans Green Co. Price 50s. 


This new textbook intended for the clinician and advanced student 
physiology. written upon the basis systems related function that 
succeeding chapters are headed—The cerebral cortex; The auditory system 
and temporal lobes; The visual system; and The cortical control movement. 
Dr. Walsh, therefore, has had deal with the dilemma all authors who 
have choose between morphology and function. has, however, written 
most readable book, which follows function from event the outside 
world, through its central effects its ultimate result behaviour, formal 
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physiology being reinforced and lightened aphorism, clinical description 
historical anecdote. The well-educated medical student who wants get 
more than degree from his university career should have this book, and the 
clinical worker will find highly constructed bridge between his intuition 
and empiricism and the basic sciences. reflects the present trend away 
from the tedious compilation facts textbooks, towards consideration 


essential principles. 
DENIS WILLIAMS. 


ELECTRO-ENCEPHALOGRAPHY 


The Significance Electro-encephalography for the Diagnosis and Localization 
Cerebral Tumours. VAN DER M.D., Neurologist 
St. Ursula Clinic, Wassenaar, Holland. 1957. Pp. 132. Leiden: 
Stenfert Kroese. Price 29s. 

Using standard six channel electro-encephalograph Dr. Van der Drift has 
related the changes seen 344 patients with verified cerebral tumours and 
136 patients with other local cerebral disorders the other evidences 
the lesion. has studied the local delta activity, the monorhythmic sinu- 
soidal waves seen with raised intracranial pressure and with frontal tumours, 
and “epileptiform From mass data based tumour position 
and type, the broad generalization emerges that all the clinical and laboratory 
evidences should integrated attempting pre-operative diagnosis 
cerebral tumours, with thought competition between them, since the 
correlation each the tumour characteristics loose. There 


significant correlation between the malignancy the tumour and the degree 
electro-encephalographic abnormality. 


DENIS WILLIAMS. 


SCHIZOPHRENIA 


THOMAS FREEMAN, JOHN CAMERON and 
ANDREW 1958. London: Tavistock Publications Ltd. Price 

Every disorder mind body must have relevant psychopathology 
associated with it; and the psychopathology bound highly individual 
narrow, causal terms cases where this type thinking should not apply 
that the recognition this truth might become mischievous rather than 
revealing. The chief merit this psychoanalytical book Chronic 
Schizophrenia that, anyhow far its conclusions are concerned, 
emphasizes the therapeutic importance the right kind “emotional 
for long-stay schizophrenic patients mental hospitals. most 
important factor therapeutic environment the people and the 
most important person the human set-up, far the patient concerned, 
the mental nurse. effort should made, therefore, train nurses 
mental hospitals, establish relations with their patients which are based 
empathy well sympathy and are illuminated the lamp psycho- 


logical knowledge and understanding. 
STRAUSS. 
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SIR CHARLES SHERRINGTON 


Sherrington: Physiologist, Philosopher and Poet. The Fourth Sherrington 
Lecture the University Liverpool. COHEN BIRKENHEAD. 
1958. Pp. 108. Liverpool University Press. Price 17s. 6d. 


The fact that Sherrington had nearly reached his century the time his 
death five years ago has made him the subject more biographical and 
appreciative studies than commonly fall the lot even the most 
distinguished men. 

was not only scientist genius, but one who sought place his 
contribution within the whole pattern human knowledge and this sense 
was philosopher. was also man not only fond and moved poetry, 
but also one whose own warm human feelings found expression verse. 
Thus, presents those who would write him and his achievement 
task superlative difficulty. 

The definitive account his life and work has yet appear, but the 
meantime many shorter studies have appeared from the pens his pupils 
and collaborators. candidly admits, Lord Cohen was not this 
favoured band, and therefore may the more admire the courage that has 
allowed him undertake what the most ambitious study his subject yet 
published. This cast the form three lectures, which added 
complete bibliography Sherrington’s published work, not the least valuable 
part the volume over 100 pages which appears. 

The opening lecture collects and sets chronological sequence those details 
Sherrington’s family and early life that are available, and relates his diverse 
experiences several fields medicine before settled his life’s work, 
the study the dynamic properties the nervous system. 

dealing with Sherrington’s classic contribution the physiology the 
nervous system, Lord Cohen’s account suffers from having been anticipated 
the accounts given Lord Adrian, and Professors Graham-Brown, 
Liddell, Denny-Brown, Fulton and Eccles, and has attempted brief precis 
rather than synoptic appreciation. This was perhaps task beyond the 
time and space available for these lectures. interest that 
amongst these different studies, only Denny-Brown’s refers one the 
most striking features the work Sherrington and his collaborators 
upon the cerebral cortex: namely, that they were primarily concerned, 
not with the mere functional topography the cortex, but with the 
variability this topography, and its significance revealing the way 
which the nervous system used these cortical regions. 
Sherrington resembled his great clinical precursor, Hughlings Jackson. Both 
were primarily interested broad principles functional localization rather 
than with the simple topography which preoccupied many their predecessors. 

Referring the influence Sherrington’s work upon clinical neurology, 
Lord Cohen ends saying that this “hammered yet another nail into the 

coffin ‘diseases,’ showing that disease can comprehended clearly only 
terms disordered function and structure, and for this understanding 
the normal indispensable.” This, course, was the aphorism 
Virchow and the mid-nineteenth century physiological school medicine 
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Germany, and tells less than the whole truth. That little word 
“only” distorted this valuable but partial truth, that ignored—as 
was that time inevitable—the complex factors etiology the 
genesis disease that later study was reveal, and doing, show 
the inadequacy physiology alone solve all medical problems. Indeed, 
Sherrington’s early experiences with infective disease and with immunity would 
not have allowed him endorse this aphorism. Lord Cohen gives 
warm appreciation Sherrington’s poetry. Probably only poet can fully 
reveal the significance and derivation another poet’s work, but still 
remains possible for the rest remember that the poet himself 
the first and deepest recipient the joy that comes from the expression 
his emotions verse and from the exercise his imaginative faculty the 
writing it, and may sure that Sherrington deeply felt these joys. 

considering Sherrington philosopher have ask what sense 
was so, whether virtue his wide generality understanding and his 
wisdom, because held certain view about the mystery the mind- 
brain relationship. Lord Cohen, like others who have written this topic, 
seems accept the second these grounds, and speaks 
philosophy,” basing his account this upon the many passages the Rede 
and Gifford Lectures which Sherrington discusses the unsolved mystery 
this relationship, the clue which did not find his physiological 
studies. 

But surely, this negative attitude, which was that Hughlings Jackson also, 
not simply the honest admission problem for 
which, they thought, natural science did not provide the solution. Both 
were dualists negative sense. Neither was Cartesian the strict sense, 
for Descartes confessed ignorance. But Sherrington cannot rightly 
called Cartesian, neither can called follower Aristotle and 
Aquinas who also regarded man composite being: the union 
body with incorporeal soul, for the Gifford lectures says for the 
mind-concept insert immortal soul into the human individual would 
“‘an irrational blow the solidarity the individual.” 

may therefore suggested that not respect his modest and 
negative attitude towards the nature the mind-brain relationship that 
Sherrington should called philosopher, but rather, has already been 
suggested, virtue his wide generality understanding, his endeavour 
see his own science oriented within the total pattern human knowledge 
and his clear awareness the primacy sapientia over scientia. This 
the only philosophic role for the natural scientist today, since, 
Whitehead has reminded us, the creation systems philosophy task for 
specialists. one that Sherrington did not attempt. 

his interesting with Sherrington” (Lancet, 1957, ii, 1109), 
Sir Russell Brain tells the comments made upon this topic Sherrington 
his final years: his retained inability see the solution the mind-brain 
problem, see how exclusively electrical field discourse about neural 
activities brought any nearer the mind. gives also, Sherrington’s 
parting remark Professor Eccles, just few days before his death, me, 
the only reality now the human soul.” 
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may impertinence raise this issue, but surely these words mark 
advance upon the attitude towards the soul that has been quoted above 
from the Gifford lectures. Some Sherrington’s admirers will see this 
final verdict the aged sage the vindication their confidence that such 
man could not the end stop short this, his final judgment. 

any case, many his readers will not find easy accept Lord Cohen’s 
summing Sherrington’s philosophy: namely, “that 
Sherrington’s thinking cap was second-hand—indeed had been worn all 
the exponents dualism for three centuries since the days Réne 

This admirably written and produced volume contains reproductions 


three portraits Sherrington. 
WALSHE. 


VERTEBRATE VISION 


The Vertebrate Visual System. M.D. Edited 
Heinrich Kliiver. Pp. 1390, 546 figures. The University Chicago 
Press, Chicago 37. Cambridge University Press, London, 
The University Toronto Press, Toronto, Price £16 17s. 6d. 


This monumental work had been completed the author the time his 
death, but the task preparing for, and seeing through, the press fell 
his friend and colleague Dr. Kliiver who devoted two years this rewarding 
labour. The scope the book cannot better summarized than the 
words the author. “The book four parts; historical, anatomical, 
pathological, and biological. The first part attempt present the 
development our knowledge the bodily mechanisms underlying vision 


from the earliest efforts through the following ages our own time.... The 
second part, the anatomical, describes the gross and fine structures which 
constitute the vertebral visual system, principally man, apes and monkeys. 
The third part deals with the pathoanatomical basis disturbed vision, 
especially the various visual field defects.... the fourth part discuss 
the intriguing problems the origin and development the vertebrate eye, 
how the eye may have initiated the formation the brain, and how vision 
turn has given evolutionary impetus the rise the Primates, eventually 
culminating the advent single author could hope 
equally expert all parts vast field, and Dr. Polyak’s best work lies 
the spheres the anatomy and comparative anatomy the visual system, 
and their biological implications. The pathological section, which occupies 
less than 150 pages, includes number cases which the relationship 
between the visual field defects and the lesions the nervous system was 
studied. Unfortunately Dr. Polyak accepted uncritically outmoded concept 
cerebral localization almost simplicity, illustrated 
figs. 274 and 275 which cortical areas are allocated Intellect, Will, 
Memory, Dreams, Standing and Walking, and on. This, however, 
comparatively small blemish upon work outstanding value all interested 
vision. The bibliography contains 10,000 references, and the book beauti- 


fully printed and illustrated. 
RUSSELL BRAIN. 
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SHORTER NOTICES 


Peripheral Nerve Follow-up Study 3,656 World War 
Injuries. Ed. BARNES M.D., and Ph.D. 
Pp. 671. Veterans Administration Medical Monograph Washington, D.C. 


This collection clinical and statistical monographs twenty 
collaborators the U.S. fighting forces and Veterans Administration. 
monumental and will have highly specialized appeal. 


1958. Pp. 782. Saunders, Philadelphia and London. 77s. 

Dr. Wechsler contrives keep his well-known text date with only 
slow growth from edition edition. Yet this volume approaches 800 pages 
rather hard fact, supported carefully selected, topical references. 
useful senior students and those referring specific diseases, for which its 
nosological pattern well price, which modest for American 
textbook, reflects its popularity. 


Lehrbuch der Gerichtlichen Medizin einschliesslich der arztlichen rechtskunde 
und der Versicherungemedizin. Prof. Albert Ponsold, Munster. 
725. Stuttgart: Georg Thieme Verlag. Price 

This large textbook Forensic Pathology has been compiled number 
the readers this journal. 


.—In the review und Physiologie des 
Paul Glees, which appeared the last issue, was stated that only seventeen 
the references the end the chapter the autonomic system are mentioned 
the text. was not observed that the list the references the end the 
chapter the autonomic system includes the references the chapter 
the hypothalamus. 
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